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AGENT: ( 


Reuben MeMillan Free Library 


MODERNIZING A PUBLIC LIBRARY WITH WAKEFIELD 
LIGHTING UNITS by W/LLIAM H. AXELSON, electrical contractor 


That good lighting should play a major role in the 
modernization of a 44-year old public library build- 
ing is a tribute to the skill and imagination of the 
electrical contractor who planned and sold the vari- 


ous installations 


The biggest problem was in the central section where 
the beamed ceiling is 26 feet high and had originally 
contained stained gla skylights. To quote Y oungs- 
town librarian James C. Foutts and Assistant to the 
Librarian A. J. Biggins: “Some type of overall illum- 
inated ceiling seeme d to be the only answer but costs 


were prohibitive. Suddenly the problem was solved 


economically and very satisfactorily with the pro- 
duction, by the Wakefield Brass Company, of Omega, 
an attractive surface-mounted fluorescent fixture 
with a Rigid-Arch plastic diffuser. After this instal- 
lation the illumination level in this room stood at 55 


footcandles.”’ 


The reading room presented a different problem, and 
here Wakefield luminous-indirect Stars were hung in 
continuous lines between the exposed beams. To 
quote the librarians again: “The resulting light is 
extremely comfortable with sufficient intensity and 


a minimum of reflected glare.” 


Wakefield Congratulates WILLIAM H. AXELSON 


For a new catalog on the Wakefield 
Omega, as well as other Wakefield light- 
ing units, write to The F. W. Wakefield 
Brass Company, Vermilion, Ohio. In 
Canada: Wakefield Lighting Limited, 
London, Ontario 


VERMILION, OHIO 


WAKEFIELD 


LONDON, ONTARIO 





Prominent consulting engineer says... 


“| always specify slimline lead-lag ballasts “ 


APRIL 


Gerber, we known San Francisco 


Mr. H. R 


consulting engineer, i 


with broad experience as an 


and construction lesign engi 


electrical inspector 


neer, gives these reasons why he specifics slimline 
lead-lag ballasts rather than the series type 

“It is still very inconvenient to have both lamps 
in the fixture inoperative if one fails when using 
series-sequence ballasts. Think of the additional 
time and energy used in removing both lamps 
and testing to find which lamp is burned out, 


of Carrying a spare lamp on a ladder and trying 


to juggle the new lamp and remove the bad one. 
It requires a certain amount of strategy and ad- 
ditional time. In my opinion, in a few years this 
adds up to a great deal more than the slightly 
higher cost of the slimline /ead-/ag ballasts.”’ 

Oommen { 


To put these fact tO pr cal ri eC 


ise slimline lead-lag ballast For more 
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Put a real slugger on your team! Standardize on 
Starring Ballasts and hit a new high in lighting 
economy, efficiency and dependability. 


Certihed” ¢ sperience shows that, under the 
“tarring two-year guaranty, ballasts returned 
during the first nine months of 1954 totalled 
leas than 30/100 of 1% of all ballasts shippe d 
during the aatne period 

Starring Ballasts are competitively priced. 


*Certified by Joba Powel, ¢ PA Br dgepor (eon 


Our new catalog will be furnished on request °s 


Peal 
STARRING & COMPANY, INC. 


1600 SEAVIEW AVENUE . BRIDGEPORT 8, CONNECTICUT 
EDison 4-0108 
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CURTIS scHOOL CORRIDOR 
LIGHTING UNITS 
A square recessed incandescent 


INCANDESCENT downlight that can be recessed into 
SQUARE a 12” opening in any type ceiling 


construction. 
RECESSED 


This new Curtis recessed unit is for use with either 
150-W, 200-W or 300-W incandescent lamps. 
A specially designed lamp holder plate permits 
easy adaption for correct positioning of these 
three different wattage lamps. The hinged door 
accommodates either a variety of lenses or oa 
louver. Units pass Underwriters approval when 
installed singly or when grouped or patterned 
together 


A new completely enclosed Fluo- 
PRINCESS : rescent Luminaire for 4° and 8’ 
CORRIDOR Rapid Start or Slimline lamps. 


LUMINAIRE This completely enclosed luminaire is ideal 
for corridors and other areas where wide 
light distribution is desirable. The white 
plastic polystyrene plastic panels may be 

easily removed for cleaning or lamp replacement. Units 
may be installed individually or in continuous lines, 
close-ceiling or pendant mounted. 


LOUVERED A distinctive Fluorescent Luminaire, 
with attractive white enameled 
CORRIDOR steel louvers for 4 and 8’ Rapid 


LUMINAIRE Start or Slimline lamps. 


This new Curtis all steel luminaire is fin- 

ished white baked Fluracite enamel. It is 

a highly efficient direct unit designed to 

give 25 lengthwise shielding. The louver 

is hinged from either side for fast, easy 
re-lamping or cleaning without the use of tools. Units 
may be close-ceiling or pendant mounted individually 
or in continuous lines. 


Write for complete, descriptive litera- 
ture on these new Curtis corridor units. 


CURTIS LIGHTING, INC. 


6135 WEST 65th STREET CHICAGO 38, ILLINOIS 
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Outdoor Decorative Lighting Techniques 


HE TERMS decorative lighting and flood 
lighting, for the purpose of this paper, refer 
with one exception to the use of light in vari 
ous forms and in conjunction with other suitable 
Flood 


lighting except as it is applied for utilitarian pur 


materials as an outdoor decorative media. 


poses such as the protection of property and for 
general lighting is in fact synonymous with decora 
tive lighting as a subject. 

Decorative lighting is so large a field that most 
lighting engineers must at some time or other be 
concerned with one or more of its many aspects 
This vast and ever-changing field of lighting is a 
challenge to the imagination and ingenuity of all 
in the illuminating engineering profession, more 
especially this year year when we are celebrating 
With new light 


sources and new materials to work with, the field is 


the Diamond Jubilee of Light. 
unlimited. Its application varies from an occa 
sional festoon of fairy lights or a simple floodlight 
ing scheme to extensive programs signifying an 
occasion of national rejoicing, for specific festivi 
ties, civic beautification or as a tourist attraction 


feature 
Scope 


Any decorative scheme for the occasions men 
tioned will almost certainly involve more than just 
the use of light. In general the basic plan is di 
veloped so that the decorative scheme devised will 
be attractive by day but made even more effective 
after dark by the use of light 

It is obvious, therefore, that right from the 
initial planning stage the lighting engineer must 
play an important part in formulating the overall 
plan; the use of light must be integrated with the 
use of draperies, bunting, garlands, structural ele 
ments and other decorative media. It must also be 
used to the greatest advantage to enrich natural 
scenic beauty, gems of architecture and specific 
permanent features 

Whatever the nature or size of the program, it is 
most essential that the basic design be in good taste 
because such features inevitably result in extensive 


publicity. intended or otherwise, and the reputa 


A paper presented at t National Technical Conference of the 
Ijuminating Engineering Society, September 13-17, 1954, Atlanti 
City, N. J. AutTnor: Nerthern Plectric Ce Lid., Moutres!, Canada 
Registered Lighting Engineer : U.K 
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By ROY A. ESHELBY 


The general principles of some of the appli 
cations of decorative outdoor lighting are 
discussed as a means of illustrating the wide 
scope of this field, together with the appli 
cations of newer light sources and media 
available. Some feature items from the 
United Kingdom Illumination Program for 
Coronation Year are reviewed in detail. 


tion of the community concerned will benefit or 
suffer as a result 

If the program 1s to be extensive, its success will 
depend to a large extent upon the co-operation of 
all interests in the community, business, social and 
religious groups, catering, entertainment, transpor 
tation, ete. It is essential that the planning of the 
project co-ordinates all points of view 

As an annual event such plans may become a 
seasonal attraction or be used as a means of extend 
ing a season; some holiday resorts have used this 
emthod as an attraction only after the warm sum 
mer weather has ceased to draw visitors to the loca 
tion. As an attraction feature such programs 
should not be “over-worked” by covering too long a 
duration. They should be in operation for specific 
periods of time, depending on their purpose. To 
retain their popularity, they should also be flexible 
and progressive, incorporating changes of iayout 
and new features added periodically 

Basically the component parts of any extensive 
program will involve the use of light for one or 
more of the following effects 


luminate structural features of special design 
, towers or other open type structures 

mplement other 
draperies, banners, garlands 
Treatment of buildings, lan 

1. Effect lighting of waterfall 
r flowers and tre 

or animated set 

1 motifs appropr 


rdcor events 


British Coronation 

For th 
Elizabeth II in June 1953, the decorative treatment 
of London’s Mall, effective in its simplicity, un 
doubtedly produced the show piece of the Corona 


celebration of the Coronation of (Jueen 


tion route. The four triumphant arches spanning 
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dominant leature ana 


large extent upon them 
] 
entire structure 9U feet high was constructed 
tubular members with lattice type infilling and 
’ 


finished with a paint of high reflectance in the tra 


ditional colors of wold and silver 
of the design was as effective | 
differing only in appearance b 
daylight it was dark against hght 


it was light against a dark ba 


ontinuity between the 
Mall was provided by a 
banners and surmounted 
xien poles were 40 feet high and eacl 
red banners with the royal cypher 
banners were suspended from f 
ape of trumpets In each 
formed by the banner 
ilvered balls of varying 
lighting fittings 
f lighting was surprisingly si 
ed inexpensively by the use 
type lamps suitably “oncealed 
00-watt lamps 12 feet from the ba 
illuminated the upper portion of the ar 
and the silver balls. Lighting of th 
orn was achieved by twelve 150-watt 
at the base of the motif and to pick 
surmounting the whole structure two 


ps had to be used, mounted in the ball 
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Figure 1. The Mall, London, England 
during Coronation celebration, June 
1953. Triumphal arches are lighted by 
500-watt, 150-watt and 75-watt reflector 
lamps. Banner poles by 150-watt and 
75-watt reflector lamps. Photo courtesy 
Ministry of Works, U.K. Crown copy- 
right reserved. 


At night the framework intercepted the light 
projected vertically from the lamps below and pro 
duced a brilliant outline to all the features, whilst 
the lattice infilling was less bright owing to its flat 
hush rhe effect of this light and shade contrast 
uave the required molding. No light reached the 
reverse side of the lion and unicorn so that when 
the emblems were viewed at right angles to the 
Mall only the bright outlines were seen, providing 
the effect of lighting with luminous tubes 

The reflector lamps which were so extensively 
used, not only in the Mall but in many other situa 
tions, proved their worth for these forms of light 
ing. Their physical size enabled a powerful light 
beam to be projected from within a much smaller 
space than that which would be required by a 
flector and lamp combination of the same light 


Initial costs were lower and the difficulty 


output 
of finding storage space after the event was mini 
mized 

No provision for weathering was necessary, apart 
from preventing ingress of water into the lamp 
holders as the 500-watt lamps were made of hard 
glass. The 150- and 75-watt sizes were not, how 
ever, available in hard glass and the standard pat 
tern when hot would have been fractured by rain 
unless provided with some form of protection. In 
this case it was provided by means of a special 


silica grease applied to the face of the lamp, which 


prevented water making actual contact with the 


glass 
The lighting of the banners was achieved in a 
cimilar manner using 150-watt lamps, concealed in 
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Pigure 2. Statue of Eros, London. At left by day, at right by night. Ulumination is from 876 12-, 20- and 36-watt 


lamps, operated on series circuits of 24 or 35 volts 


a decorative metal spinning supported on a cross equipment could be detected without very close 


arm between and slightly below each of the fou examination, although the entire framework was 
banners. The weather protection in these units was outlined with bare lamps. At night, the scene was 


provided by means of a disc of heat-resisting glass even more spectacular when its 876 clear, colored 


as this vave mechanical protection to the lam ps and frosted lamps transitormed the cage ol gold 


which was required at this low level, besides acting into a scintillating spectacle of light (Fig. 2 

as a water shed. This unit was fed from the standlard 230 volts 
In the base of the crowns were four 75-watt a-c supply through a 60-ampere double-pole fused 

lamps projected upwards, providing the high light switch and a 12-circuit distribution panel. The 

necessary to form the luminous link between th« wirine was then carried out with rabher eovered 

arches. These 75-watt lamps were silica grease cable through special terminal boxes, designed and 

treated and the necks were sprayed black to pri painted to blend with the decor 


vent the filaments being seen from below 


peventy-five series sub-circuits fed the di 


It would seem incredible that the wonderful 
sections of the structure operating at 24 or do 

spectacle produced in the Mall by the illuminated 
4 The lamp the same physical size but 


arches and banners could have been accomplished : 
. pm . the correct pr ve was obtained by the u ol 
by such simple equipment. The explanation for ; 

clear, frosted and colored lamps of 12, 20 or 36 


this lies in the method of construction and types of 


watts mounted in bakelite lamp-holders, suitably 


materials employed, together with the application ; 
. weatherproofed by rubber sleeves. The total load 


of correct angular relationships between the light 
ing of the init wa approximately 12 kilowatts 
sources and the objects illuminated 


The treatment of the statue of Eros was anothe: 
, Thoroughfares 


excellent example of the handling of structural 
elements and one which demonstrates also the clos rhe project undertak vegent Street 
s3 interests 


Association, which compr! 


co-operation between the designer and the lighting 
engineer to obtain effectiveness both by day and b of Londor Fifth Avenue , ed through a 


night. This is a delicate statue often damaged by spirit of co-operation 
revellers on festive occasions and for this event tive scheme, giving this 
the idea was conceived to surround Eros with a both simple and dignified 


volden cage By day this glittering gold structur: The scheme orporats the English Ros 


was indeed a most attractive feature but no lighting the basic theme appeared in the design of 
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Figure 3. Above 


bration 


Regent Street, 
This project, 


London, 


quarter 


during Coronation 
decorating the entire length of the three 
mile thoroughfare used 1000 Chrysaline illuminated devices 


cele 


of various types, together with 160 floodlights housing two 1000-watt 
rojector lamps to floodlight upper portion of buildings, draperies and 


bunting 


Figure 4. At right, Chrysaline illuminated device 


Translucent plastic 


material 3 feet and 5 feet in diameter is lighted from within by four 


to six 60-watt and 


| | 
AVHLIAUIE 


yt the 


he 

ap 

as an illumi 
} Phi 


iu vyhieh 


vlulbun 
et. It 


t 
stre 


Lorm 


may 
ost any shap 
weatherproor trans 
illuminated from within 
luced by treating the ma 
of colored lamps 
result, lamps 


dim 


1000) illuminated 


valan extended 
ling while at balcony 
vided the final 
wers along the 
— 


lighting 


atment 


] whrtng T h niques 


100-watt inside frosted lamps 


The result achieved was so charming and alive 


vith color by day that the lighting engineer had 
nly to provide the means of maintaining the sam 
ffect when night descended upon the city 


This task, but it 


160 floodlichts. 


projector 


was no small 


of 


was achieved by 
1000 


signed to 


tne use 


housing 
ially de 


ivoid glare t pedestrians and motorists 


each two 


vatt lamps, and spe 


The vnits 
vere located at fifty-foot intervals and m« 
feet the 
decorations covering the en 
of the 


50.60 feet 


unted on 
fifteen 


existing ledges above sidewalk 


Krom these units the 


re upper portion buildings (a height of 


approximately were effectively 


illumi 
nated 


The illuminated Chrysaline devices were used on 


the lower portions of the building not covered by 
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Figure 5. Magnet House, London. Uses 
Chrysaline illuminated devices and bare 
lamp designs, coordinated with hard 
board cutouts, draperies and garlands 
Total loading: 45 kw. Photo courtesy 
General Electric Company Ltd 


the floodlights. All lighting equipment was con 
nected by a continuous system of rubber covered 
cable, fed back to the mains at one or two positions 
in each block of buildings. The system was oper 
ated by time switches set to switch on at i0 p.m 
and off at 2 a.m 


Buildings — Floodlighting 


The treatment of buildings for decorative effects 


calls for something more than the prosaic results so 


Figure 6. Lumascope 120 feet by 60 feet comprised of 
5000 lamps, arranged in colorful designs of crowns, dia 
mond, Fleur-de-Lis, flowers, etc. Control] is arranged to 
give a lighting change every three seconds, without a re 
peat for ten minutes. Total loading: 80 kw. Photo from 
Strand Electric and Engineering Company Ltd 
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Decorative Laght ’ 


often produced by standard white floodlighting 
This is particularly true of the treatment of build 
ings of historical interest and unusual architecture, 
when white light so often reveals deterioration of 
the masonry and accentuates discoloration of the 
face of the building. These problems are often 
easily overcome through the judicious use of col 
ored lighting effects, emphasizing the charm and 
dignity of the building and at the same time 
camouflaging any defects 

However, most color screens or lenses required 
ith incandescent light sources have 


high absorp 


t110on tactors necessitating the use ol expensive 


high wattage projectors and correspondingly high 
power consumption, resulting in high capital and 
operating cost 

These factors have been overcome to a great 
xtent by the use of projectors using electric dis 
charge light sources providing natural colored light 
of various hues, by virtue of the fact that the light 


ebands of the 


‘ utput falls within specie wa visible 


pectrum, producing colored light characteristic of 
or more specific wavelengths and of varying 
ntensitr In some cases, th lamp tube is tinted 
to accentuate a specific color. The tinting being in 
the glass itself and of a similar color to the light 
emitted by the 


fficient source of colored light than a conventional! 


lamp stil 


il} provides a mu more 

incandescent unit with a standard color screen 
Effects available include the characteristic green 

ish blue color of 


chromatic vellow of 


standard mercury, the mono 
sodiun red from a special 
100-watt ne 


four-foot on lan p and four-foot 250 
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Figure 7. City of Blackpool, England 
features an annual “Illuminations Pro 
gram” during the Fall months, attract- 
ing an average of three million visitors, 
extending its season several months 
past its normal summer holiday period 
Show at left is the 520-foot tower 
using 10,000 10-watt lamps, and the 
illuminated arch with changing color 
sequence. See also Figs. 8, 9 and 10 


the appleation of the artistry ol floodlighting, 


atti} 


dark blue er pro ding a“ harmony of eolor so essential to des 


lumen per watt output ol orative lighting. A red brick building with stone 


economical and highly efi masonry could be particularly effective illuminated 
eolored light is obtained. Thes from the natural red light of a neon flood with just 


extensively in Europe for man a suggestion of white light to pick up the outline of 
ations The latest development the light olored stoneworl 


, 


the appli ation of ol red fluores el 


effects. which may be controlled Buildings — Decorative Lighting 
providing a continuously changing When the location of the building does not per 
nit the application of standard floodlighting tech 


vide treme ndo } Score niques an entirely differs nt approa } is possible 


Figure 8. Elizabeth II tableau at Blackpool. Designed as a stained glass window, it uses colored translucent cellulose 
acetate sheets, each section being lighted separately in the manner of a jig-saw puzzle. 
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Pigure 9. Blackpool, England Tableau “History with a Smile.” Characters “drawn in light” effect is obtained hy 
boxed cutaway channels, backed with white acetate sheet and illuminated by 15-watt lamps, operated by drum 
controller 


his was well illustrated by the 
the business houses to add to th 
London’s streets during the Coronation 
The focal point of the design consisted of 
bordered in red, white and blue and studded wit! 
fifty-six illuminated Chrysaline roses. The cente: 
piece featured an illuminated motif set within the 
frame and comprising the Royal Cipher su 
mounted by a Chrysaline crown, against a back 
ground of criss-crossed wires, with scintillating 
lamps at the apex of each intersection Fig. 5 

On each side of the center-piece a staggered di 
sign of red, white and blue Fleur-de-Lis was 
flanked by floodlit banners of imperial blue. At 
first floor level twelve hardboard shields carried 
Chrysaline motifs of alternate crowns and thistles 
while seallop-shaped bunting was draped along th: 
parapet between them and along the top of th 
building with clusters of three iamps at each point 
of intersection 

The whole scheme was rounded off at each corn: 
of the building by flags and Tudor roses sur 
mounted by a crown 

In all, over one thousand lamps were employed 
with a total power consumption of forty-five kilo Figure 10. Blackpool, England “Kartoon Kollonade’ 
watts giant Chrysaline lanterns and cutout figures are illumi 


Parks and Gardens nated with half-coated 15-watt lamps. Colored festoon 
: trip interconnecting lighting standards 
Natural scenic beauty to be found the parks 


and gardens of most cities offers an ideal medium 


for the use of light to enhance their natural charn 


Dut parti ular care should | xt sed in plann ng 


iz 
the illumination of such interesti 


A decorative lighting display i pe must be ta 


‘ lighting 


haps one of the most satisfying 


sources 


lighting engineer to design, since 
roundings and backer lamp 
ting and an ideal basis for pi r » schen tions 

arious designs. Few “props” : quired an For 


t% 


such a proje t need not be u pensive used 
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Figure 11 
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At left, Westminster Abbey during Coronation of Elizabeth II. Chandeliers have been modified for the 


occasion and carry six 500-watt Photopearl lamps. Special projectors at height of 60 feet house 1000-watt and 750- 


watt projector lamps 


Figure 12 


projectors, positions of chandelier fittings, and television and film cameras 


Mushroot r trough type units, treated to blend 
with the background, may be used 

When vantage points exist, providing panoramik 
views of the cit the layout of such locations when 
viewed from above should also be considered and 
might suggest the use of festoon strip outlining 
beds and pathways; when interlaced in tt mo 
ing branches produce a pleasing twinkling effect 

Color is often advantageous to simulate 
tuate Fall tints or moonlight but her 
is essential. Bizarre color combinations are spe 
tacular but extreme care is most important to avoid 
results that become hideous and unreal 
Lake and 

P 


medium and can become an ideal focal point of any 


fountains provide an attractive 


such display. Great play can be made of illumi 


nated artificial flowers, of fairy-tale characters s 


upon lands, of floating platforms where lakes 


exist 
Where fountains may be utilized, efficient jet 
With a fine mist 


control is important rainbow 
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A level of 120-footcandles is obtained for television and motion picture purposes 


At right, Westminster Abbey, Ministry of Works plan, showing location and training of high-level 


“Crown copyright reserved.” 


effects can be produced but large water drops in 
crease sparkle. Lights should be concealed if pos- 
sible and located just below water level; changing 
color sequences may or may not be desirable de 
pending upon the location and nature of treatment 
of surrounding areas 
Thought should also be given to treatment of 
statues, obelisks, summer houses, shelters and the 
desirability of introducing illuminated pylons, 
birds, animals and other appropriate garden fig 


ures 
Set Pieces and Tableaux 


Set pieces and tableaux may be constructed from 
metal, plasterboard or fireproofed plywood on suit- 
able framing. Designs are unlimited and could in- 
elude birds, animals, childish and imaginary fig 
ures, human or quasi-human characterizations and 
floral, geometric and abstract patterns. 

Suitable basic themes are varied; they may be 
Always 


topical, artistic, classical or humorous. 
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popular with young and old are characters from 
well known folk or cartoon stories. 

It should be remembered that topical subjects 
soon date; historical events may be appropriate 
for festivais and specific festive celebrations. Hu 
mor i8 a favorite element as such occasions are 
usually of the lighter vein and all appreciate a 
good laugh. 

Considerable thought must be given to the size 
and shape of such features, particularly for spa 
cious gardens or large open boardwalks, otherwise 
they may be considerably dwarfed by the sur- 
roundings. Creative ideas and drawing board im- 
pressions must be carefully checked and visualized 
with site conditions. Frequently the units need to 
be considerably larger than at first visualized and 
careful thought given at the design stage to elimi 
nate an unbalanced effect and costly modifications 
at a later date 

The engineering of any such project must take 
into consideration the reduction of wind pressure, 
as far as is practical, by the shaping and stream 
lining of pieces, fireproofing and weatherproofing 
of the material, simplified maintenance and ade 
quate grounding 

Heavy rains accompanied by strong winds can 
produce a continuous sheet of water over the whole 
structure. With displays constructed from wood 
there is frequently leakage which is dangerous 
from a handling point of view, yet insufficient to 
eause breakdown, whereas with metal construction 
grounded for safety repeated breakdown may arise 
from arcing to ground. 

Other design problems concern the various elec 
trical devices for control and to provide animation 
These include the incorporation of time-switches 
photo-electric cells, chasers, flashers and special 
electrically controlled drum type devices. The 
latter provide sequence operations and where dé 
sirable incorporate and regulate sound apparatus 
for tableaux requiring music or commentary to 
accompany light sequence 

An understanding of the importance of thes: 
problems may be better appreciated from a review 
of one or two specific installations 

One such feature for the Coronation, 120 feet by 
various 


sheet 


60 feet, utilized 5000 lamps arranged in 
designs and mounted on a framework oi 


supported by a semi-perma 


metal, hardhoard, ete 
nent structure (Fig. 6 The design consisted of 
Crowns, Diamonds, Fleur-de-Lis, vellow and green 
roses and other features interconnected and oper 
ated by a specially designed drum type controller 
The dewee was connected by 18,000 feet of cable 
and consumed 80 kilowatts of electrical enerey 


The control was devised to exploit not only the 
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lighting 
Thus, the 
eyele although giving a lighting change every three 
Within 


various forms, seven 


possible combinations of the various 


groups but also their sequential interest 


seconds does not repeat for ten minutes. 
this period there are, in 
presentations of the five basic side patterns forming 
a frame around the center and thirty variations of 
the center build-up 

The method used ensured that the sub-cycles and 
main cycles formed a visual symphony and that a 


particular effect which may take the onlooker’s eye 


was repeated with considerable variations and ulti 


mately returned to its original form. Beeause a 


eyele deliberately composed and patterned was 
aimed at, there was no question of setting each cir 
‘uit on a drum traveling at a different speed and, 
thereby, leaving the device to meander its way 
through all possible permutations, attractive or 
otherwise 

Two drums were used, The first, a fourteen-way 
was directly wired to its contactors and ran through 
the build-up of the center in six three-second steps 
ending in a three-second blackout. The second 
drum was a five-way building up in five three-sec 
ond steps and also ending in a three-second black 
out 

Contactors operated by the second drum were 
connected in five different sequences through elec 
At the end of each 


revolution of the drum, the patterns were recon 


tro magnetic coupler switches 


nected in a different order under cover of the 
blackout 


switched in sequentially 


period, the appropriate coupler being 


A ratio of 6-7 of the drums provided an effec 
tive repeat cycle of 2:1 minutes but the coupler 
switches extended this in sequence to 10°5 min 
utes. All changes took place at three-second inter 
vals and were synchronized to oecur on center and 
side panels at the same moment 

To prevent monotony, there was a build-up in 
one part of the center feature in the form of seven 
actions, which are completed in three seconds, Also 
certain circuits are caused to scintillate by vibra 
tors, these cireuits being held on during the black 


out period to prevent a dark void 


Large Scale Projects 


The City of Blackpool, one of the most popular 
holiday resorts in the United Kingdom, used a dif 
ferent but equally impressive approach, utilizing a 
wide variety of special features to make up a six 
mile “Illumination Prowrar 
Dominating the was a towel! 


mately 520 fi the fla rpol 
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ten-watt lamps in the form of festoon strip attached 


lo convenient wooden battens, lashed to the main 


girders and bracing ties of the structure. The lamp 


circuits were mainly 100 volts with 25-volt circuits 


at the top balcony which is accessible to the publie 
At the prin ipal entrances to the boardwalk and 


other access points of the “Illuminations” route 


special colorful arches, some with changing colors, 
were used to welcome the visitor 

The boardwalk itself was truly a fantasy of light 
and most ingenious in its conception. Featuring 


Walt Disney 


giant lanterns hung from the streetlighting stand 


characters throughout its length, 
ards, while specific characters reclined upon the 
supporting brackets and were also suspended from 
the pole jim if 


housed six 60-watt lam ps, while the other features 


The lanterns. made of Chrvysaline, 


were made of plywood cutouts, artistically painted 
with sixteen 15-watt half dipped lamps on the sur 
face, the clear lower half of the lamp effectively 
iluminating the background whilst the top half was 
appropriately colored. Colored standard festoon 
lamps were interconnected between the street light 
ing standards (Fig. 10 

Many types of set pieces and tableaux contrib 
uted to the display. Another example of originality 
portrayed a stained glass window effect forty-eight 
feet in length. This was made up of wooden frets 
were mounted colored translucent cellu 
Each 


section of the window was lighted separately by a 


on which 


lowe acetate sheets to represent stained glass 


25-watt lamp in a boxed compartment so that the 


tableaux could be illuminated in sections in the 


Fig. & 


manner of a jig-saw puzzlk 


Another feature depicted an oversize blackboard 
with historical cartoons chalked upon the board 
The characters were actually “drawn in light,” the 
effect being obtained by cut-away channels faced 
with white acetate plastic sheeting and illuminated 
by 15-watt lamps which were operted by a drum 
controller, building the line drawings up in se 
tions (Fig. 9 


Searchlights 


Perhaps the most specta ular effect produced for 


the Coronation lighting, however, required only a 
source of light to illuminate one of the wonders of 
nature. This was the use of searchlights for flood 
lighting the sea, providing an exhilarating spe 
tacle, especially in color; it is, however, only effe 
tive on surf and breakers and the climate in the 
United Kingdom provides few nights when wind 
and high tide and comfortable weather conditions 
However, the effect pro 


duced a magnificent sight which under more favor 


prevail at the same time 


able weather maditions would be a major attrac- 
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tion feature. The searchlights housed a 2',.-kilo- 
watt high pressure mercury-vapor discharge lamp, 
providing a beam intensity of 12,000,000 candles 

A carbon are searchlight with a beam candle- 
power of the order of 150,000,000 candles was used 
at the top of the tower, rotated through 360 

Searchlights form dramatic and exhilarating 
backdrops for any large scale lighting program 
provided they are used with imagination and tr 
sufficient quantity. They should be used system 
atically and not as is so often the case, as isolate: 
units sweeping the sky in a haphazard manner. 

It is possible to use color with some type of units. 
adding greatly to the effectiveness of the demon- 
stration. The following indicates some of the basic 
patterns which may be used effectively 

CONE From units located around the perim- 
eter of the city, the units should be switched on 
with the light beam pointed vertically and slowly 
converging to a cone, the apex of which would 
correspond to the center of the city and at a pre 
determined height 

FAN For units mounted in line and within 
close proximity to each other, each unit being 
switched on with the beam set to a specific point 
of a radius of 180 


would then converge upon the vertical 


The beams each side of the 
vertical 
point as the closing of a fan and re-open 

Cuasinc —A form of “follow-my-leader” where 
all beams pursue the marker beam to any point in 
the sky. The marker beam could be in color 
CIRCLE Each individual beam sweeping a ra- 
dius of 360 degrees at predetermined angles of 
elevation 

PATHFINDING The first beam sweeps the sky 
through a radius of 180° and finishes, pointing in 
the direction of the second unit; this procedure is 
then repeated for each unit in sequence. 

The City of 
now in its twenty-first year, is used specifically to 


Blackpool Illuminations program 


extend the summer tourist season and is only in 


operation for two months in the Fall when the 


weather is no longer a major attraction. 

The success of the program may be appreciated 
by the fact that the total number of visitors for the 
is about seven 


whole season June to October 


million. If it were not for the “Illuminations” at- 
traction it would end in early September but every 
year, for the past five years, the Fall months have 
attracted an average of three million visitors to the 
city 

That part of the London Illuminations program 
sponsored by the Government operated for only 
seven weeks. The great public demand that the 
period be extended was indicative of its success; 
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another indication of the popularity of the Llu 
minations may be judged from the demands upon 
the city’s transportation system. Special floodlight- 
ing bus tours carried a total of 175,000 people or 
approximately 1,000 people per hour every hour 
that the lights were on. 


Indoor Floodlighting 


No specific basic principles can be stated for the 
floodlighting of interiors for special occasions oOo! 
special events. Each problem needs to be treated 
individually because of the number of variables 
involved. Invariably floodlighting alone is not the 
answer and a sound knowledge of all the basic 
principles of illuminating engineering plus a con 
siderable amount of practical experience is re 
quired to evolve a satisfactory solution to the prob 
lem. 

One outstanding example of interior floodlighting 
was that of Westminster Abbey for the Coronation 
11-12 Dr. Ward Harrison de 


“T have not yet 


ceremony (Figs 
scribed this installation as follows 
seen any indoor illumination to equal the lighting 


of Westminster Abbey for the Coronation. In that 


problem there were three prime requirements, dis 
tinetly individual, and almost exclusive. For the 
first time lighting designed to make television and 
color motion picture photography possible was like 
wise the most effective that could have been devised 
for viewing the great spectacle by those seated in 
the Abbey. 


from the crowning it was just as necessary to have 


For people seated at a great distance 


120 foetcandles there as it is on the stage of a 
theatre, and yet it was provided in a way that was 
infinitely more kind to the principals who took 
part under it for some three hours.” 

The lighting system installed for this historic 
event contrasted with that used for the Coronation 
in 1937, when it consisted of 500-watt reflectors 
situated in alternate arches throughout the length 
of the Nave with similar treatment around the 
Theatre. The illumination provided by this ar 
rangement was of the order of 15 footeandles in the 
Nave and 30 footeandles over very limited areas of 
the Theatre. 

Critical examination of photographs and films 
taken at the 1937 Coronation revealed that at least 
twice as much light would be required and more 
attention would have to be paid to the angles of 
light to provide film and photographie records 
worthy of the present day. 

The request by the film companies to take color 
films of the ceremony with the greatly increased 
illumination necessary introduced the problem of 
providing this essential without discomfort by glare 


or temperature, both of which would be the limit 
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ing factors. In addition, it was also essential that 
the lighting equipment should be unobtrusive. 

Experiments were carried out in conjunction 
with the film companies to ascertain the minimum 
ilumination necessary to produce a reasonably good 
color film and this was found to be 120 footeandles 

It was seen in the photographs and films taken in 
1937 with 30 footeandles that facial shadows at 
times almost obliterated the features and increas 
ing the illumination value to 120 footeandles with 
almost vertical lighting, would intensify this defect 
by increased contrast. When coronets were worn, 
the face of the person wearing it would appear as 
a black patch in an otherwise good color film. In 
un attempt to rectify this fault, the projectors were 
positioned so as to obtain an oblique angle in each 
direction along the axis of the Nave. It was found 
that this angle had to be at least 3O degrees if the 
shadows were to be reduced sufficiently for the 
features of the person to be recognizable. Owing to 
the long sight-line over the length of the Nave, the 
projectors at this angle produced a glare which 
would not have been acceptable. A suggestion by 
one of the film companies to have batteries of four 
150-watt silvered lamps at low level attached to 
each of the piers in the Nave was tried and aban 
doned on account of the discomfort produced An 
alternative suggestion, to use clusters of 500-watt 
Photopearl lamps in pendants, was also tried ex 
perimentally with encouraging results, These are 
photographic lamps with a life of approximately 
100 hours 

To produce a good picture (in color especially 
of the procession in the Nave, it was necessary to 
have an adequate degree of lighting, not enly in 
the aisle but also over the assembled guests which 
would provide a colorful background, The pendant 
fittings did this admirably in addition to relieving 
the facial shadows satisfactorily 

An eight-light corona pendant with opaque re 
flectors was tried, but in addition to its industrial 


appearance which was quite out of place in the 
Abbey, it did not allow for any upward lighting 
which would be essential for effect if daylight was 


poor 

As an alternative, the Abbey chandeliers were 
tried, the six arms carrying the vertical lamps and 
shades were reversed so that the lamps could be 
suspended. To these arms were attached prismatic 
glass reflectors in which the 500-watt Photopear! 
lamps were placed 

This arrangement proved very successful because 


which 


building were retained and sufficient light. both 


the Abbey chandeliers form part of the 


downward and upward, was provided. It was 


found, however, that the satin finish of the white 
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giass introduced an undesirable brightness which 
was also out of harmony with the brass of the chan- 
deliers. This was overcome by treating the glass 
with a lacquer which was fired to make the color 
permanent and to withstand the heat of the 500- 
watt lamps 

The units in close proximity to the altar were 
retained in their original form in order that the 
dignity of this part of the Abbey should not be 
impaired in any way. Ordinary wax candles were 
used 

The inclement weather on Coronation Day would 
normally have caused the upper portion of the 
Abbey to be gloomy but the upward light from the 
chandeliers produced a golden glow over the whole 
seene, thereby proving the worth of this modifica- 
tion and at the same time reduced the apparent 
brightness of the reflectors 

The use of Photopearl lamps also had the ad 
vantage of providing a color temperature of a 
value nearer to that desired for color filming and 
the average value “Mained was of the order of 
2970°K 

Before proceeding to a description of the high 
level lighting, the method of suspending the glass 
reflectors should be mentioned. The reflectors were 
designed for use with 200-watt general service 
lamps and supported by the normal eanopy and 
gallery screws, A 500-watt Photopearl lamp has 
approximately the same dimensions as a 200-watt 
general service lamp but runs at a much higher 
temperature. It was visualized that the expansion 
caused by this additional heat could result in a 
fracture and no such risk could be taken. An in 
conspicuous wire cage was, therefore, designed 
which carried the weight of the reflector on the 
rim, leaving the neck complete freedom to expand 
and at the same time giving ample ventilation to 
the lamp. An almost invisible wire mesh was at 
tached to the underside of the cage for protection 
in the event of lamp breakage. No fracture of 
lamps or reflectors did occur but this safeguard 
was an essential requirement 

There were two rows of eight chandeliers (each 
earrying six 500-watt Photopearl lamps) between 
the West Door and Organ Screen and these pro 
duced an illumination of 60 footeandles over the 
aisle and spread well over the adjacent seating 
Being suspended at a height of 30 feet from the 
floor the fittings were not disturbing, even to those 
in the higher stands 

The chandeliers also drew attention away from 
the projectors at high level and so formed an effec 


tive “Sereen 
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The additional illumination required to build up 
the center of the Nave to 120 footeandles was pro- 
vided by special projectors, at a height of 60 feet 
from the floor. These projectors consisted of a 
highly polished aluminum parabolic reflector con- 
tained in a standard floodlight housing and the 
lamps used were 750-watt Class B2 projector type. 
It was found that the cut-off angle of the reflector 
did not shield the direct vision of the filament suffi- 
ciently to prevent side angle glare. To overcome 
this, a concentric louver (or spill ring) was de- 
signed which contained a prismatic glass diffusing 
dish. The effect of this combination prevented the 
direct view of the filament from any direction and 
annoying stray light was eliminated. 


The mouth of the projector units was covered 
with three-quarter-inch wire mesh in case of lamp 
fracture. The light loss due to the screening and 
protection was some 25 per cent but this sacrifice 


was necessary to ensure fredom from glare of ex- 
posed filaments and for safety 

The majority of the projectors were angled to 
approximately twenty degrees towards the organ 
sereen. The purpose of this arrangement was that 
the light should fall as obliquely as possible with- 
out undue glare towards the outgoing procession, 
in order to assist the cameras situated over the 
West Door. 

For convenience, special retractive slides were 
fitted to take the projectors and these were very 
useful in focusing and relamping and saved much 
time. These were left in position and could be used 
in the future for the same purpose. 

The theatre presented problems more difficult of 
solution than those in the Nave. For example, there 
were four positions for cameras to be considered ; 
two diametrically opposite each other at low level, 
one on the organ sereen facing east and one in 
triforium facing west. Whereas in the Nave all 
projectors could be angled in one direction to serve 
one camera position, in this case each of the four 
positions had to be provided for. 

It was also even more essential in this important 
area for facial shadows to be kept to a minimum 
and little assistance could be derived from chan- 
deliers with Photopearl lamps. There were only 
two such chandeliers in this area, which were on 
either side of the Throne and practically the whole 
of the Sanctuary lighting had to be done from tri 
forium level. 

As the view of the projectors in the Theatre was 
foreshortened, it was possible in this area to in- 
crease the oblique angle to'30 degrees and so obtain 
cross-lighting without discomfort 
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A total of fifty projectors similar to those di 
scribed above were employed in the Theatre, thirty 
in the Sanctuary and twenty in the crossing, each 


containing a 1000-watt Class B2 Lamp. These pro 


jectors produced a very concentrated beam and the 


“spot” at floor level was about seven feet in diam 
eter at 30 footeandles, tapering to 10 footcandles at 
10 feet in diameter. It will be appreciated, there 
fore, that over the important areas four beams had 
to be superimposed. This was done where possible 
from four opposing positions, and the beams cross 
ing at a height of about five feet from the floor 
By this arrangement, much of the shadow was effe: 
tively cancelled out 

The lighting control was carried out from one 
central point above the high altar from which it 
was possible to observe the progress of the cere 
mony and to keep watch for any possible failure of 
the equipment or supply. In the event of mains’ 
failure, it would have been possible to switch over 
the entire load to stand-by diesel driven generators 


seconds 


in less than thirty 
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Lighting Is a Feature 
Of Model Exhibit Home 


Recessed lighting could not be used in 
this model house because roof construction 
allowed only 3 inches between ceiling and 
roof. In the kitchen, an unobtrusive lumi 
naire, ceiling-mounted with a wide metal 
frame painted to match the ceiling, pro 
vides general illumination. A twin-unit of 
bullet-shaped reflectors supplies additional 
light over the sink and food preparation 
area, and lights under the range hood 
make it easy to see what's cooking 


This kitchen is part of a model home, 
constructed by Better Homes and Gardens 
magazine, incorporating suggestions and 
ideas from a panel of readers. Lighting 
was planned by Mary Taepke of Detroit 
Edison Company 
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Food preparation area of room 


with doors open. Food preparation table 


Note light in cupboards 
shown in plan 


view below, was removed when photos were taken. 
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Pewter and Modern Lighting 
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Pine, Pewter 
and Modern Lighting 


By MYRTLE FAHSBENDER 


But he’s a man who 
needed in a kitchen, 
Philippe, Host of the 


Being an artist as well, he could appre 


MAN runs this kitchen 
kne""'s 
respects. He is C. ¢ 
Waldorf 
iate the 


what's in all 


desirable qualities of the white frame 


was remodeling, huge other-cen 


From the 


olonial home he 


tury kitchen and all old mansion-type 
wanted to create 


kitchen 


kitchen, laundry and storeroom, he 


a new room of open plan by combining 


dining and entertainment area, having all modern 


equipment and lighting without a “laboratory 


look.”” With it all, he wanted to retain the colonial 
decor and atmosphere of the old home 
eliminated all the existing 


Remodeling plans 


partitions, opening up the area to a large room 
that is now 22 x 24 feet, not including the butler’s 
pantry. From here, designer and lighting consult 
ant pooled their knowledge to create the new area 
about 
feet 7 


10 per cent), the color 


shown. Flooring is a blue-gray rubber tile 


1) per cent reflectance) and the ceiling, 7 


inches, is a very light blue 
having been added to the cement. The walls, base 
and wall cabinets, and all other wood finishes are 
from an old barn 


which was taken 


Layers and layers of old paint were 


brushed pine 
on the estate 
seraped off to reveal the original wood. Counter 
tops, a happy compromise with modern convenience 
and colonial decor, are of heat-resistant plastic in 
a “rift-oak” design, almost identical with the color 
of the pine. One side of the room is a business-like 
kitchen area; the other side, which includes a large 
fireplace, is for dining and entertaining 

For such a large multi-purpose room, lighting 
problems were many. While still 
colonial feeling of the place, what was needed was 
three 


retaining the 


1. General lighting to be controlled from 
different entrances 
2. Utility illumination at the range area, sink and 


on the counter tops 


AUTHOR Director of Residential Lighting, Westinghouse Flectric 


Corp., Lamp Division, Bloomfield, N. J 
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Dining area 





3. Lighting so planned that the large preparation 


table in the kitchen portion of the room would 
have acceptable illumination 
4. Pleasant, and more dramatie lighting for th 
dining-entertaining part of the room 

With this as a goal, here is what we did 

On the kitchen side of the room, three luminaires 
with ribbed opal glass covers are recessed in the 
ceiling, so located as to highlight the large prepara 
tion table. Each unit uses two 48-inch deluxe warm 
white slimline lamps operating at 430 ma 


Dropped down from the ceiling, and out fron 


the face of the cabinets is a wood cornice (sam 
wood as used for walls and cabinets Mounted o1 
the ceiling behind the cornice is a continuo run 
of fluorescent lighting, deluxe warm whit This 


arrangement directs light downward on th unter 


tops and into the cabinets when they are opened 
For counter tops under the two cabinets, illumina 
tion is provided from under-cabinet units, so placed 
and shielded that they are invisible to one seated 
at the dining table across the room 

Concealed under the large copper hood over th 


range are two 150-watt silvered bowl incandescent 
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The story of an old kitchen of the “servant era’ transformed into 


a kitchen for today’s living, with lighting the chief ingredient 


arranvement 


Pe wter and VW ode rv Lighting 





CEILING 
~-—-— 


18 "OVER SINK & COUNTER 
AREA 
T"OVER WINDOW WAL | 

, AREA 

6 OVER FIREPLACE 


Detail of cornice 





lamps which give indirect lighting from the ceiling 
which in this spot is painted white The saerifies 


in footeandle level here is felt to be justified by the 


nerea nfort and avoidance of reflections from 
the highly-specular counter top range enamel 
and aint! teel surface LES. recommenda 
tion | 10 footeandles for kitchen duties at range 
Ink and rk counters 


In the dining-fi place side of the room, lighting 


effects are purposely dramatic Recessed pinhole 


downlights are used, four of them vith metal plat 


flush with the ceiling. All metal framing. here a 
with the re d fluorescent units, is painted the 
in lor as tl i Kacl | nlight i 


100-watt inside frosted lamp 
To tie the two sides of the row tovethet! oO to 


peak, the wood cornice and fluor: 


trip ul 
rounds three sides of the dining-fireplac 


The reflected light from the wa 


portion 


ls and drapery 
provide Ss a Da kdrop of light against which the 
more concentrating downlights are used lexi 
bility and “mood-setting” is offered by the lighting 
Downlights alone, cornices alone, o1 
both together. are Monsieur Philippe chow ce 


al 
rie 


occasion 


pending on 
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Luminous Flux from a Luminaire 


An Alternative Semi-Graphical Procedure for 
Determining the Light Flux Output of a Luminaire 


ARIOUS procedures are available for caleu 


lating the luminous flux from a luminaire 


me are more convenient than othe rs; some 


accurate than others. The procedure outlined 


not designed to attain greater accuracy 

ratio of lumens to candlepowet at 

within any given zone 8 Inherent 

flux relative to the uuree and 

lor eonvenience the 

endent of the method of evalua 

a method’ has been devised to 
arising from this chang 


lumen 0 


wre ure 


urrounding the equal solid 
bviating the nee tv of caleulating 


fluxe as the 


ental product of varying 
ind changing mean intensities 

<ially symmetric intensity distribu 

section of whose 90° axis wit! 

with the center C of the sphere 

Fig. 1 Then if the 


divided into equal increments of 


great circle 


definition of apparent intensity of 


the total flux a 


Aw 


Aw 
le 


quantity within the brackets 


al intensity of source, Since 


be dyer Eq. 2 
Both the total flux and the mean spherical candk 


power are functions of two variables, the 


mean 
zonal intensity and the solid angle. The approxi 
mation clearly points out the sources of error. The 
latter depends upon the size of incremental plane 


upon sealing off values of 


Luminous Flux from a Luminaire 


Hed ich 


From Its Intensity Distribution Curve 


By W. A. HEDRICH 


intensity from which respective mean values are 


obtained, not to mention the sacrifice in accuracy 
To ob 


incremental 


by employing an arithmetical mean value 


tain the total flux. a summation of 
zonal fluxes must be effected, each of which involves 
a somewhat before the 


time-consuming process 


ummation can be made 

Let the diameter PG of the sphere be divided 
nto any arbitrary finite number of equal intervals 
Then the area of any zone MNST 


that of any other zone of equal height 


distant A apart 

Is equal te 
since 

2a Rh Eq. 3 

equal area zones correspond to equal solid 

angles. The corresponding plane angl 


Now the 


Increments 


total flux is 


{ [ = ‘Aw : eat ZAw 
In tr 


/ _ ’ ' Aw 
Ir 


will not he equal 





l 


° 


Figure 1. Axially symmetric intensity distribution curve, 
the intersection of whose 90° axis with the nadir coincides 
with the center C of the sphere of radius R 
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TABLE I.--Flux Calculation for Distribution in Fig. 2 


Based on Semi - graphic 
Based on Zonal Constant Method Equal Solid Angle Procedure 


Zonal Zonal 
Angle o Constant Flux Angle « 


itil ly uy ( | the work 1 la il tated by hoosing 
R equal ‘ ‘ ater than the ordinate of may 
4 mum i The lines parallel to DF intersect 


Figure 2. Candlepower distribution curve of a luminaire the eirel » faa at points which mark the 


wher 


Ne 


in which N represents equal the appros al ean spherical candlepower of the 


solid angle zones into w ! ner s been ouree, and approaches the true MSCP as N tend 


divided. It follows tha toward infinity The total flux is a constant 4r/N 
multiplied by the summation of the mean intensi 


ies. Equation also shows that only the mean of 
the intensities and 180° need be evaluated 

All other inten s are merely sealed from .the 
‘ ‘ ; lerivabl e reli polar diagram and this sum added to this mean of 


the fi i terms 


alue of N, the greater the error 


where nis a positive integer 2,3 n the ev istribution curve reveals relativel 


However. these anvles need not be evaluated It is large valu ] candlepower in direction lose to 


suffi ent to des ribe it sphe re of radius R equal to {)} ana TO) In ue h CAM thre valu ol \ hould 
V/2 convenient units about C as center and draw be increased, Assuming that measurements wer 


lines parallel to diameter DF, thus dividing the made under conditions which justify an apparent 


sphere into N equal solid angle zones In any intensity within engineering accuracy as referred 


actual polar coordinate plot the candlepower scale to the In rse square law. it 1s to be noted that for 


aivisions may sometimes serve to delineate this any wiv VY the accuracy improves as the plane 
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» J 
410° 40° 


Figure Candlepower distribution curve of a luminaire 


angle increments approach the 90 position so that 
midzone values of intensity could be used to advan 
tage for essentially lateral distributions. However, 
the additional work required is not justified by the 
For widely varying dis 


, this treat 


improvement in accuracy 
tributions in the vicinity of 0° and 180 
ment, like that of the conventional zonal constant 
evaluation, is in need of refinement 

\ perfectly diffuse plane element, luminous on 
one side only, emits # wt Ileox lumens. The zonal 
constant procedure, using 18 equal plane angle 
zones, yields a result within engineering accuracy 
The semi-graphical procedure outlined here, using 
the same number of equal solid angle zones, checks 
the theoretical result within two per cent 

'wo illustrative problems will demonstrate the 
application. Consider the intensity distribution of 
luminaires as shown in Figs. 2 and 3. The lumen 
output of these sources will be computed by the 
zonal constant procedure and compared with the 
output when determined by the semi-graphical 
method as indicated by Equation 5 

With reference to the distribution shown in Fig 
2, the summation of the zonal flux values is 4 


2918. From the semi-graphic procedure, the mean 


lo ’ I s80 


he first and last terms is 


The sum of the remaining is 


TABLE Il.—-Fiux Calculation for Distribution in Fig. 3. 


Based on Semi - graphic 


Based on Zonal Constant Method Equal Solid Angle Procedure 


Zonal Zonal 


Anglea Ia Constant Flux Angle a le 


a 


4800 
3900 
2000 
0 


Q 


4n os 
Dior 7.5 + 3925.0) 
Pro 18 ) 


With reference to the distribution shown in Fig. 


0.698 (4212.5 2940 


3. the summation of the zonal flux values is die = 


14,130. From the semi-graphic procedure, the mean 


Io + Tar 4100. The 


of the first and last terms if 


sum of the remaining term is 


4 
> I 16,200 
jot 


16,200 14,169 


0.698 (20.300 


(4100 


18 


In summary, if data giving intensities for equal 
plane-angle zones are available but not plotted in a 
polar diagram, the conventional zonal constant pro- 
cedure is to be recommended. If the polar plot is 
available, the output of the source is generally ob- 
tainable with less time and effort by applying the 
semi-graphie method. This applies equally well to 
the evaluation of mean spherical intensity or mean 


hemispherical intensity of the source 
Reference 
David A 


ILLUMINATING ENGINERRING, Vol 
July 1951 


A More Precise Method of puting Zona 
i. XI I N 7, pages 





Luminous Flur from a Lumenarre 


He drich 
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1.E.S. recommended brightness ratios (or better) 
plus 1.E.S. recommended illumination levels 


(or better) equals — 


Lighting for Precision Manufacturing 


lighting engineer has a dream of working on 
the perfect job. To me this dream job would 
include the privilege of selecting every single item 
of the interior — finishes of the walls, floors, furni 


G testing cog in the back of his mind every 


ture, and in industrial areas work benches and 
machinery, as well as ali lighting equipment. 
Those very circumstances came true, in the light 
ing for Western Electric’s rebuilt plant at Hill 
side, New Jersey. 

The item being manufactured there is a very 
special project. Its final perfection is so important 
that every item within the environment, including 
even the clothes of the workers, must represent 
ideal conditions, But especially the lighting. What 
is this item? Intricate repeaters which will act as 


AUTHOR Senior Electrical Engineer, Western Electric Co. New 
York, N. Y 
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Lighting for Precision Manufacturing 


By L. J. PETERSON 


booster stations every 37 miles across the floor of 
the ocean, for the first trans-Atlantic telephone 
cable. This history-making project is the joint 
undertaking of the Canadian Government, the 
British Government and the American Telephone 
and Telegraph Company. It will cost $35,000,000,00 
and take three years to complete. The repeaters 
being made in Hillside will be connected in the 
cable, more than a mile straight down at the bot- 
tom of the Atlantic ocean. So far as is humanly 
possible, they must be so perfect that they will not 
need to be brought up again, but operate continu- 
ously, without servicing, for at least twenty years. 

Likewise, so far as was humanly possible, with 
the knowledge available today, the lighting for this 
manufacturing area must also be perfect. Seeing 
tasks of minute size, coupled with the necessity of 
precision assembly called for more — much more, 
than a good lighting system. The entire environ- 
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ment ist be conducive to comfortable seeing 
with no compromises permitted. Moreover, “surgi 
cal” cleanliness was a prime requirement. The 
development engineers specified that the atmos 


phere of the plant must be completely free of dust 
calling for an absolute minimum of dust collecting 


suriace even the workers had to don lint-free 


nylon uniforms and must 


and te 


have rigid humidity 


mperature control, All surfaces had to with 


stand weekly 


vashings to maintain utmost cleanli 
Ness 

The old factory leased for the operation had two 
glare every 


outstanding characteristics window 


where, and a generally dusty condition. To meet 
the new requirements, a new interior must be built 
the The lighting man’s 


within existing structure 


dream perfection from seratch 

\ suspended ceiling was constructed within the 
200-foot square area, with final design of the new 
ceiling at 11 feet 2 


employ ‘ d 


inches. Recessed troffers were 


using two 96-inch slimline lamps, with 
low brightness plastic lens as closure for the bottom 
of the troffer A 


with a 


good brightness control was ob 


tained conditioned air leakage 


into the atti 


minimum 
space 
light 


In some places it was neces 


Lighting layout included continuous row 
ing wherever possible 


to break the runs to accommodate air duets, 


sary 

monorails and struetural interferences, however 
Deluxe cool white lamps were used since color 
discrimination is required in the product being 


manufactured, and possibly aids also in employee 


reaction and morale 


With a Weston cosine-color-corrected footeandle 
meter, readings were 60 footeandles over the pit 
area, and 70 footeandles on the benches under the 
lower ceiling. High reflectance of the upper walls 


aids materially in providing almost as much light 
on the work in the high bay as in the low bay with 
the 
areas have approximately 60 footcandles general 


lighting 


same luminaire spacing. The machine shop 
Machines are equipped with local supple- 
mentary units to comply with LE.S. current recom 
Well 200 


d at the point of seeing 


mended practice over footeandles are 


prov ile 


Indirect Lighting Upside-Down 


Leading illuminating engineers have recently 
emphasized the importance of uplighting for fac 
tories. We have followed these suggestions in mil 
lions of square feet in our plants, and like the 
results, At Western Electric in Hillside, LES 
requirements were met by making everything in the 
room from floors to bench tops and walls as light 
as possible. Inadvertently this results in indirect 
lighting from the floor up to the ceiling, rather 
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| | necouinoeo | 
BRIGHTNESS RATIOS BETWEEN | acTUm| " 
sera: ah ROR OF 
TASKS AMO AOJACENT SURFACES [ee fT of ss | 
| TASKS AND REMOTE SURFACES are or | 
LUMINAIRE AND CEWLING mr 01 | 
| ANTWERE WITHIN WORMAL FIELD OF View | 01 60) [oor | 
| 


} 
| PALL, CENLING AND FLOOR | 


than the usual condition of indirect lighting from 
ceiling to floor or desk Lops 

srightness ratios as measured on the job are 
The third 


ratios for 


shown in the second column of the table. 
the LES 
industrial areas. The actual job ratios are better 


column gives recommended 
than recommended practice, which, of course, is in 
the direction desired by LE.S. 
my feeling that many industrial seeing tasks are 
The fourth 


recommended 


It has long been 


more acute than those found in offices. 
the table LES. 
for offices. The actual job ratios still fall 
Why not? 
Certainly, the visual tasks for this particular job 
Note the 


brightness readings also shown on the photograph, 


column of shows 
ratios 


well below the values shown for offices. 


are more difficult than those in offices 


and the surface reflectance values. The fixture is 


the brightest object in the field of view with a 
reading of only 410 footlamberts. The bench top 
shows 74 footlamberts. Reflectance factors are 


shown beneath the brightness readings on the pic- 
ture 


Colors used to obtain these values were: white 


ceiling, sea foam green walls, floors a very light 
gray, and bench tops ivory white 
This raises a significant point concerning the 


Society’s theory on interflectance. In 
the Bench 
which is the area shown in the photo, this particu 
Index of C 
have used the conventional tables our coefficient of 
The interreflect- 


ance theory, with this size room having an 80 per 


computing 


for footeandles for Assembly Room, 


lar area rates a Room If we would 


utilization would have been .55 


eent ceiling, 50 per cent walls and 30 per cent 
floor resulted in a coefficient of utilization of .64. 
Based on this, our initial caleulated values would 


be 59 The 


measured initial footcandle level in this area, well 


footeandles against 69 footcandles 
after the 100-hour lamp burning period, was 95 to 
100 footeandles with an expected maintained value 
of 75 footeandles. Since the room finishes will be 
washed frequently there should be very little de- 


The 


ured value is higher than the interreflectance value 


terioration of the reflecting surfaces meas- 


because the actual reflectances are higher. It seems 
to me that the interreflectance method is not just a 
theory, and that the higher reflectances recom- 
mended by I.E.S. do contribute materially in rais- 
ing lighting levels 

ILLUMINATING 


Peterson ENGINEERING 





31; 


A.LA. File No 


I.£.S. LIGHTING DATA SHEET 


weet. 


ane seer 


Aan 





INSTALLATION AT FIRST PRESBYTERIAN CHURCH, CORPUS CHRISTI, TEXAS. 


Lighting a Church 


LIGHTING OBJECTIVE: To provide illumination for reading hymns and prayers, to hiehlieht the 


rostrum and choir, and create a pleasing atmosphere 


GENERAL INFORMATION: This charch measures 70 feet by 50 feet with the ceiling arched from 


28 feet at the sides to 38 feet in the middl The floor is light terazzo io RE aisles are 


carpeted in red (139% RF); pews and railing in front of choir are blond oak (259 RE) ; wood 
work is light green nL RI ceiling is white (80° Rk ind the walls are pale green acoustl 


eal tile (67% RF 


INSTALLATION: General lighting is provided by (a) six lighting units (Edwin F. Guth Company 


#A1570) recessed in the ceiling with 6-inch diameter apertures and using 750-watt T-24 medium 
bipin lamps and (b) ten wail urns (Edwin F. Guth Company #A1645) mounted on the side 
columns. The wall urns use 200-watt lamps and have semi-concentric louvers specially designed 
to prevent the people in the steep baleony from viewing the lamps directly. The old chandeliers 
were retained for atmosphere, with the former 150-watt lamps replaced by the 40-watt siz 
Twelve units (Prescolite Manufacturing Corporation #750) are recessed over the choir with black 


concentric louvers and using 150-watt R-40 spotlamps (switched on two circuits for two levels of 








Lighting a Church (Continued) 


The cross over the choir is 


units are recessed above the rostrum 
diameter stained glass 


illumination Four similar 
illuminated by a neon strip behind the white Plexiglas. The ten-foot 
window is transilluminated from the outside by ten 150-watt PAR-38 floodlamps, switched on 
two circuits for two levels of illumination. The lamps are mounted 11'8" away from the window 
on a level with the bottom edge, and focused around the perimeter of the window for even dis- 


tribution of light. All eighteen lighting circuits are switched by remote control from the organ. 


Illumination levels are as follows: 


5 footcandles 


rostrum 35 footcandles 


8-10 footeandles 


lights 10-11 footeandles 


Brightnesses are as follows 


small chandeliers 


footlamberts 


; 
sides 


ottoms footlamberts 


large chandell 
footlamberts 


sides 


bottoms footlamberts 


walls 


t-foot lev footlamb« 
7-foot le footlambe 


lireetly above wall footlambert 


0-foot level footlambe 


behind ehoir footlamberts 


ceiling, above columns footlamberts 


pews, first row a. footlamberts 


floor, carpet footlamberts 


footlambert« 


Lighting designed by Carlton Whitworth, Laredo, Texas; Robert L. Vogler, Architect; 
H. L. Scott, Electrical Contractor 


Lighting data submitted by Robert L. Vogler, Engineer-Architect, Corpus Christi, 
Texas, as an illustration of good lighting practice and to aid in the design 


of similar installations 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Measured Utilization Factors II 


By WENTWORTH M. POTTER 
ANSON H. RUSSELL 


N A PAPER! presented three years ago, the The authors have made additional measure- 
authors reviewed the needs for new illumination ments of utilization factor in both small and 
design data and described flexible laboratory large test rooms, with individual filament and 
facilities for measurements in this field. Last year continuous row fluorescent units. Some of 
their paper® described the precautions necessary the results are compared with data from 
for accurate measurement and discussed the tests other sources. Direct lighting information 
made in laboratory rooms 124% feet square. Rooms encompasses studies of suspension distance 
of this size could be any height up to 16 feet —they and luminaire patterns. A new flux-ratio 
included full-seale spaces at lower values of room formula, procedure and specimen charts for 
ratio (high-ceiling, narrow rooms). In order to ready construction of coefficient tables are 
avoid undue distortion of the rooms due to very presented. For filament indirect, the effect 
small scale, room ratios® in this series of tests were of flux distribution is considered; light- 
limited to 2.0 (E) for direct and 1.5 (F) for in trapping is analyzed for both filament and 
direct. In these rooms, with many combinations of rows of fluorescent. Upward Utilization 
reflectance values for ceiling, walls and floor, tests Factors suitable for ready use are tabulated 
were made with a variety of flux distributions and for wide-distribution individual units and 
luminaire arrangements. Data from these tests continuous-rows of units at different suspen- 
were presented, and some were compared with data sions. Explorations on vertical illumination 
from other sources. and the effects of certain room obstructions 
In the interim, additional measurements to sup are included. 
plement and extend the previously-reported data 


have been completed. Many of these have been . 
fogs: —— = = ‘ made in large 30 x 30-foot laboratory test rooms 


see Fig. 1 which are more favorable for rooms 
A paper presented at the National Technical Conference of the = ' , 
Iuminating Engineering Society, September 15-17, 1954, Atianti large n proportion to their height room ratios® 


City, N. J. AuTHors: Application Engineering Department amp 
Division, General Blectric Co.. Nela Park, E, Cleveland, Ohic 20 (KE) to 5.0 (A Moreover, a series of tests with 


Pigure 1. One of the test set-ups in the 
30 x @B-foot laboratory test room, in 
which the maximum ceiling height is 13 
feet. Luminaires were wide distribution 
indirect. No furniture is used in room 
during utilization tests. At lower left, 
section of the 16-foot track for automatic 
searching of one quadrant of the room 
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continuous rows of extended luminaires has been 
conducted for both direct and indirect components 
of output. These data are analyzed and presented 
in this paper in a manner similar to that employed 


for the earlier data 


Direct Lighting 


Wide Distribution Large Ratio Rooms 

In general, as previously shown, direct lighting 
measurements in the smaller test rooms agree well 
with the results of careful calculation. However, 
it appeared desirable to conduct some tests, in 
rooms of large proportions, with the filament RLM 
Dome For this purpose test 


rooms JO feet square were used with work-plane at 


previously deseribed 
about \% of ceiling height. Four units were used at 
a time in each of three patterns so that a weighted 
average utilization for sixteen units could be ob 
tained 

Values of measured utilization factor for room 
ratios of 2.5 (D) and 5.0 (A) are given in Table | 
room conditions 
As expe ted, they 


Caleulated values for the exact 
used for tests are also ineluded 

show very good agreement it 18 assumed that 
agreement will be as good for narrower distribu 
The caleu 


lated factors were derived from the following equa 


tions and for larger numbers of units 


tion pre ously presented 


Utilization Factor Direct Ratio 


10 Direct Ratio 
Floor Ratio fs 


W her Direct Ratio and Floor Ratio are th 


fractions of luminaire output direct!y 


incident on work-plane and floor re 
spectively 

h = ceiling-to-floor distanc: 

h’ = ceiling-to-work-plane distance (CH, 

wall and floor interflectance factors.*’°":' 

For fs 


lated value 


and f 


1.0 is subtracted from the tabu 


Effect of Suspension on Utilisation 


The previous paper dealt with individual com 


parisons in small rooms between measurement and 


ealenlation for selected eonditions of room and 


luminaire variables. Various suspension conditions 
effects of this variable were not 


rooms was organized with this in mind 


were used, but the 
separated, For the present paper, however 
for large 
It includes two groups of data each of which con 
tains comparisons at three different suspension dis 
tances for a single set of room ratio and luminair 
conditions. To preserve a constant luminaire-to 


distance, suspension was changed by 


work plane 
varving ceiling distance above the fixed luminaires 
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Measured and Calculated Utilization Factors 
Direct——-Wide Distribution. 
Test units: Sixteen 14” RLM Domes with 150-watt 
inside-frosted lamps. 
Reflectance values: Ceiling, 0.83; walls, 0.52; floor, 0.29. 


TABLE I 


Room Kati 2 (DD) 2.5¢D), 54 )(A) 5.0CA) 
Work plane Height 24” 24° 24°" 4 4 15” 

Unit Suspension , 17 36° ” or 18° 

_— 172% 1147 1667 

hi shee 

Direct Kati 

Floor Ratio 

4 eee 


4“ 


Calculated Ut 


Measured | F 


"Fractions of unit output directly incident on 
calculated for conditions of the test 
"*Fraction of unit output on floor 
tionship of Floor Ratio to Direct Ratio 


estimated fron 
Appendix 

**Por the exact conditions of the test roome 

** Effective 


wall ratio taken as (1.0 Direet Rati 


The comparisons range from a suspension ap- 
proaching the ceiling-mounted condition to a sus- 
pension of 14 the ceiling-to-work-plane distance.* 
Agreement appears to be equally close at all sus 
pensions. This indicates that the Utilization Factor 
equation given above handles the ceiling-mounted 
and suspended (within the normal range) condi 
tions with comparable accuracy 

These same comparisons are shown in Table II 
on a relative basis along with two comparisons 
from small room tests. Relative utilization factors 
agree well except in the case of RLM Domes in a 
10 (H 


was extreme 


room where the difference in suspension 
from 20 to 96 inches with MH,, 
75 inches). Here the agreement is less favorable 
the caleulated value for the 96-inch suspension is 
about 4 per cent lower than the corresponding 


measured value. However, the direction of the 


difference is still logical the higher measured 
value can well result from the fact that the wall 
incident flux is confined to the lower part of the 
wall. In this situation the wall-reflected component 
of utilization will be higher than for the same flux 
distributed uniformly from the work-plane to the 
ceiling 

Further calculations have been made for several 
suspension conditions with various room propor 
tions and flux distributions. The purpose was to 
determine whether a simplification of utilization 
data could be effected by the selection of a single 
moderate suspension (related, of course, to other 
room dimensions) to represent the usual range 
From this study it appears that this range, from 
ceiling-mounted to a typical long suspension (about 
Vi CHep 

CH yo» 


room 135 inches high 


’ could be represented by a suspension of 
for example, 15 inches suspension in a 
In the great majority of 


eases this selection would result in deviations of no 
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TABLE Il 


Relative Utilization Factors as Affected by Different Suspension Distances 


(Ceiling-to-Units) at Specified Room Ratios 


(For square rooms. Reflectances Ceiling, 0.80; 


Walls, 0.50; 


Floor, 0.30 for filament RLM Dome units 


and 0.14 for filament R-52.) 


Roon 
Room 
Type Ur 
Number Unite 
Suspension 

Relative Calculated UF." 
Measured U.} 


Relative 


“Effective 
The 


ibeolute 


wall ratio taken as 


factors 


as between aleu 


relative utilization 


values 


more than plus or minus 5 per cent for cetling 
mounted and long suspensions respectively 
larger differences are found with wide distribu 


tions in high narrow rooms with high reflectances 


Extended (Fluorescent) Sources 
the 


it does not 


No treatment of subject of utilization today 


is complete if deal with luminaires fat 


larger in size than the typical filament-lamp lumi 


naire. The size and character of fluorescent lumi 


naires makes careful design very important; man) 
are built into structures making revision of an un 


satisfactory installation either costly or impra 


ticable. The obvious fact that these luminaires ar« 


not “pot” sources has been frequently empha 


sized. Particularly they may not be regarded as 


such at the relatively short luminaire-to-work-plan 
interior lighting nor at 
longer distances when the 
If they 


usual limits of 


distances common in 


continuous 


source I8 a 


row of such units are not “pomt” sources 


the 


LS¢ ad 


within the term, inverse squar 
calculations should not be 
The 


mathematical approach to th 


authors believe that there is a feasibl 


problem of extended 


This uses typical photometric information 


sources 


and is capable of dealing with a large number of 


conditions. The attack is similar to that used by 


the mathematical analvst in dealing with an exten 
sive 


source 


consider it broken up into sufficiently 


small elements for which the law is 
for 


For example 


nverse square 


valid, calculate each element separately, then 


sum the results consider an installa 


tion consisting of rows of fluorescent luminair« 


extending wall-to-wall, and emitting lighting down 
ward. If 


assume a 


could 
12-foot 


units were one foot wide ome 


row to consist of contiguous 12 x 


each of which has the f fj 


the ar 


elements same shape o Ix 


distribution as tual individual luminaire 


which may consist of four or more such elements 


these small elements 


Then caleulations based 


made. Of 


ipon 
end 12-inch element 
will have 


iv hut 


may be eourse the 
lower actual 


bal 


contiguous to an “end” wall 


output than the aver this is largely 
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The 


similar elements farther removed from 


Ihe 


MaAKCS 


anced by 


the wall assumption of uniform output of 


elements calculations if anything slightly 


conservative Substantial asymmetry of distribu 


tion may require further study 


Based on the concept of separats elements pomi|l 
by-point or zonal multiplier calculations of lumens 
delivered to work-plane or other surface may b 


The 


multipliers 


made authors accordingly developed zonal 


for certain se lected points along the 


center lines of parallel rows of fluorescent units 


wall-to wall Such zonal multipliers for 


X, XI, and 


The zonal multipliers from Table 


extending 


three are shown in Tables 


XII 


X apply for four rows 7.5 feet on centers and 7.5 


situations 


Appendix 


feet above the work-plane in a room 30 feet squar 


A satisfactory procedure for obtaining direct ratio 


fraction of luminaire output direetly incident on 
» 


work-plane) is illustrated in Fig 


Measurements of direct ratio in the correspond 


ing actual rooms were readily made with the fl 


ible laborator’ t 


I | t 


each having carefully 


facilities and highly corrected tes 


fluorescent luminaires were used 


measured output of 1990 
These 


white 


lumens in operating position luminaires 


were of the four lamp type having spacers 


ot diamond ross-section hetween the lamps hit 


The 
upward output 


slight 


only the t outer lamps were used top of 


the unit was covered to eliminate 


average candle powe! distribution is only 


+} Sins 


distribution 


eflected 


Aan a cosine 
light ! 
sibl 


excludes inter oon 


low “i po 


between m 
for three pattern 


Table Il 


ates that the 


nown 


ecaleulation o 





7 vw , FEET SQUARE 
’ JR ROWS OF UNITS 
SPACE 7.5 FEET 

JA OISTRIBUTION 
mf RESCENT 
N TESTEO 





of fluoreseent luminaires uld of 


structed. But rthwhils 
sibilit j some onal multi 


' ' 
inits 


several 
presented in 

n individual and 
pacing are gen rally 
et ratio values of the 
distribution fall betwee 
those 


individual luminaires and 


wall-to wall luminous elements 


These results indicate that direct 


iny patterns of continuous-row fluores 


can be caleulated using the zonal mu 


tip! ' ) ‘ Wil 04 


TABLE Ill Direct Ratios as Calculated and Measured 
for Continuous Rows of Direct Fluorescent Units 


Weasured Utilization Factors Il 


Potter 


Figure 2. Illustrating procedure for ob- 
taining direct ratio for rows of fluorescent 
units. Points X, representing direct ratios, 
were calculated from zonal multipliers 
from Table X (Appendix) for six locations 
along each row of units. They establish 
the curves. Usual photometric data were 
used. Direct ratio for the entire fluores- 
cent system is the average of ratios for a 
number of evenly spaced locations 


TABLE IV.—Direct Ratios for Various Arrangements of 
Luminaires Calculated for Three Mathematical 
Distributions and Two Room Ratios. 


|) 


Cosine® 


. J 
= 4 
Constant 
Candlepower 


Luminaire 


rrangements S/MH,., Cosine 


Room Ratio 0.6 (}) 


Room Ratio 2.0 (E) 


luminaires and rows of unite caleulated with 


r legree sones 
sonal multipliers for rows of unite are tabulated 


Flax Ratio 

It is evident that zonal multipliers are useful in 
determining the fraction of luminaire or system 
output which reaches the work-plane or other sur- 
faces in a non-reflecting room. But their use en- 
tails additional calculation time as compared with 
the Harrison-Anderson procedure.® 

We have suggested that the concept of flux ratio 
as a single number describing luminaire flux con- 
centration has positive values: (1) it can help con- 
serve time for the construction of coefficient tables, 
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and (2) it helps to present clearly the relationship 
between different distributions 

In a previous discussion of this subject, the 
authors presented a suggestion for a new form of 
This differed substantially that 


Harrison and Anderson: (1) the calcula 


flux ratio. from 


used by 
tions connected with horizontal component were 
eliminated; (2) the flux ratio value for the down 
ward component was the sum of five fractions of 
0° - 90° output, each multiplied by a specified 
weight 

effect of 


patterns of weighting factors for a variety of flux 


The authors have studied the various 


distributions. As a result, another flux ratio based 


on the following weights is suggested 


Weight 


0 10 1.00 


Zone 


OSS 


To determine flux ratio for the downward com- 
ponent of output, multiply the fraction of 0° - 90 


output in each zone by its respective weight and 


.* 


DIRECT RAT 





CALCULATED OIRECT RATIO} 
(REFLECTANCES: 0.0) 


ident 


S/MH,. 20.4 


Pigure 3. Charts of direct ratio plotted against a pro 
posed flux ratio, for several room proportions as indicated 
by curves. Chart 3a (left) is calculated for a spacing-to 
mounting-height (S/MH,..) ratio of 04; the plotted 
points, representing a wide variety of downward distribu 
tions, fall quite well into curve form. Chart 3b (right) 
shows similar curves for 5/MH,. 10. The proposed 
flux ratio (index of concentration) used as abscissa repre 
sents the fractions of downward output in certain 10 
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add 


the downward component of a direct-indireet lumi 


For example, here is a ty pical calculation for 


Fraction of 

0° - 90° Output Product 
047 
113 
131 
116 


OO0U 


0.16 O16 


Flux Ratio 183 


Fig. 3 illustrates the performance of this type of 
flux ratio. The plotted points in Chart 3a repr 
sent carefully caleulated direct ratios for distribu 
tions which range in concentration from constant 
candlepower to a very narrow type representing a 
concentrated-beam downlight. For clarity, direct 
ratios for only six 
cluded, Chart 


ing-height 


values of room ratio are in 
Ja is based upon a spacing-to-mount 
ratio of 0.4, while Chart 3b shows the 
form of curves for a spacing ratio of 1.0. From 
these charts, this flux ratio appears to give an even 


better measure of concentration than that explored 


ULATEO OIRECT RATIO 
(REF LECTANCES: 0.0) 


S/MlHye 21.0 





65 56 
jx RATIO 
degree zones multiplied by the following weights and 
added: 
Zone Weight 
0° -10 1.00 
10° - 20 0.83 
20° - 30 0.65 
30 40 0.50 
40° -! 0.33 
50° - 60 0.16 


Potter-Russell 





Flux-Ratio Utilization Factor 
Charts 4a, 4b and 4c apply for the same condi 


Figure 4 
Chart 


Specimen 


tions except reflectances; similar charta may be drawn 
for each combination of spacing ratio and room reflect 
ance. To find Utilization Factors, determine Flux Ratio, 
use it as the abscissa, read value from each Room Ratio 
Multiply Utilization by Downward Efficiency to 
obtain Downward Coefficient of Utilization 


curve 
Charts are 
based on zonal-interflection calculations, using the utiliza 
tion factor equation of a previous section. Basis, room 
11.25 feet high, unit suspension 15 inches, work-plane 
height 30 inches. Interflectance factors from published 
tables. Direct ratio from Figure 3a; floor ratio obtained 


from relationship given in Table IX (Appendix) 


wo, since the curves tend more directly 
zero for wider concentrations and toward 
for highly concentrated distributions 


su h graphs « im serve AS the basis tor a ali ulat 


ing procedure. One finds the flux ratio value for 
the unit considered and uses the appropriate chart 
to find direct ratio. To this is added the reflected 
light component, which is the sum of wall and floor 


eontributions. This is the sum of the last two terms 
of the equation 


Utilization Factor Direet Ratio 


1.0 Direct Ratio 
Floor Ratio 


an be individually caleulated or derived from 


ealeulated charts 
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ROOM 
RATIO 
(DIRECT) 





ZATION FACTORS 
FOR 
S/MHy» =0.4 
REFL: 0.50-0.30-0.10 


O4 a5 ry 
FLUX RATIO 


For compiling tables of coefficients for specific 
luminaires, it is simpler to use charts such as shown 
ratio 


in Fig. 4. Here utilization factor (direct 


plus inter-reflected components ) 1s plotted against 


flux ratio. The procedure for constructing a table 

of coefficients for a downward component of output 

is as follows 

1. Determine the flux ratio of the downward com- 
ponent of output. 


From charts (such as Fig. 4) find utilization 
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factor for each room ratio, and reflectance com- 
bination — at the spacing ratio desired 
3. To obtain Downward Coefficients of Utilization, 
multiply all utilization factors by the constant 
downward efficiency of the unit (Downward 
Mista 0° - 90 luminaire output 
; total output of lamps 
Note that Fig. 4a is for one reflectance combina 
tion (0.85 - 0.50 - 0.30) at one spacing-to-mounting 
height ratio only. Other such pre-calculated charts 
ean be readily constructed; Figs. 4b and 4c are 
similar charts for different reflectance patterns 
0.80 -0.50-0.30 and 0.50-0.30-0.10 respectively 
These charts are based on a nominal suspension 
distance of 15 inches in rooms 135 inches high. 

As an example of their application, assume a 
luminaire with downward output (0° - 90°) of say 
1450 lumens with a flux ratio calculated at 0.483 
Total lamp lumens are 2000 so that Downward 
Efficiency is 0.725. Units are to be used on spacing 
ratio 0.4, in rooms with reflectances of 0.80 - 0.50 

th the 
P 


for flux ratio 


0.30. For each room ratio, find from Fig 
utilization indicated by the curves 


0.483 and multiply each value by 0.725 


(3) 
(2) Coefficient of Utilization 
Utilization Factor (0.725 Col. 2) 
{t) (From Fig. 4b, at for 0.80 - 0.50 - 0.30 
Room Ratio flux ratio = 0.483) and S/MH 0.4 
¢ J 
ss (I 0.64 TT 
H) 7 
G) 810 4 
F g 
E) Y 
D 
o « ’ ‘ 
4.0 B 1] ‘ 
A 1.14 8 
Should the luminaire have both upward and 


downward components, add the upward and down 


Room 
Figure 5. Cross-sections of two of the 30 
x 30-foot rooms used for silvered-bowl in 
direct lighting tests with various numbers 
r 
of units and suspension distances. 

ROOM 

RAT 

NOIRE 
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ward coefficients tor the proper room ratios"! to 


obtain the over-all Coefficient of Utilization. Co 
discussed sepa 


efficients for upward output are 


rately below 


Indirect Lighting and Upward Components 


Filament Wide Distribution 

The authors reported in 1953 the results of 
measurements of utilization factor for upwardly 
directed light in relatively small rooms with a wide 


Table VI of the 


The principal flux distribution 


range of reflectance combinations 
previous pape! 
employed was a wide bat-wing, characteristic of a 
silvered-bowl lamp with simple shielding designed 
to obstruct as little light returned from the ceiling 
as possible llowever, room ratio was limited the 
largest used for tests was 1.5 (F'), but curves were 
extrapolated to 2.0 (E 

These 


the same type of luminaire in laboratory test rooms 


measurements have been continued with 


This size allowed the use of full 


neighborhood of ratios 2.0 Di 


3U Teet square 
scale rooms in the 
and 2.5 (D \t the other extreme test rooms up 
to 50 (A wer 


under one-half full SIZ Phe 


found practicabl at a seale not 
SATHEC luminaire Spee 
iIng-to-suspension ratio 0-35.20) was used as In 
the small-room series, giving due consideration to 
a practical number of units. Patterns comprising 


sixteen unit vere chosen for full-seale tests at 


room ratio and sixty-four units for room ratio 
9.0 (A To avoid undue obstruction of the ceiling 
the actual tests were made with no more than 16 
units at any one time results for different pat 
terns were weighted and averaged. Cross-sections 
of selected rooms appear in Fig. 5 

In Fig. 6 we have combined data from previous 


tests in small rooms and recent tests in large rooms 


for two reflectance combinations. They fitted to 
gether quite well. For comparison, the chart in 
’ ’ ‘ 
28 
’ 


9 
L. mR AT 2 
' 
‘ 19 
45+ 
' 
4 ‘ 
~y ¥ we ~ ; 
WORK PLA t 
6 
FLOOR ‘ 
. - 
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MEASURED, $/ Sy 
INTERF LECTION CALE 









f ) REF LECTANCES 
MEASUREMENTS 
TEST ROOMS 12.5 AND 30.0 SQUARE CElL. “WALLS €LOOP 
with ct NG MET VARIABLE 
~wrTs OnNCENTRE, finG Tv 
nce ie y Figure 6. Measured utilization factors for 
AMPS 200 WATT SU.VERED BOW - j 


two combinations of ceiling, wall and 
floor reflectance and for spacing-to-suspen- 
sion ratio of 3.05 to 3.25 are given in the 
solid curves. Other curves are derived 
from two sets of published utilization 
data. Note that they are based on other 
conditions as to suspension and number of 
units. Values indicated by X are for an 
rosas | indirect cosine distribution co-extensive 
with the ceiling as calculated for room 





305 


)CEKING MOUNTED 
8} SUSPENDED NiChtwe, Sy=04 ratios at which our test rooms were 10 
5 CACUCATED: COSINE Ove euTion, feet high. Calculated utilization factors 
-<—<<F ROM HARRISON-ANDERSON OATA do not include an allowance for obstruc- 
iy NEMECT COMPONENT tion of ceiling-reflected light. 
4 ’ 6 NUMBER OF TEST UNITS > 64 
’ “fe Ly) wOf*--68 a 
‘ 4 4 4 
I) a $0 
Vv AT W 
ludes values from three systems of published data carefully as possible for the exact conditions of the 
1. Harrison-Anderson tables based on measure test rooms. To determine ceiling ratio (fraction of 
ments.” luminaire output directly incident on ceiling sur- 
2. Zonal multiplier-interflection calculations’ for face), zonal multipliers by 5° zones were calculated 
luminaires in ceiling mounted and suspended for the exact arrangements and suspension dis 


conditions 


) From calculations which assume a cosine distri 


bution directed upward and wall-to-wall extent 


of luminaire Interflection data are employed 
in deriving utilization factor 
The arious assumptions as to flux distribution 


luminaire suspension, number and pattern of units, 


tances of the luminaires. Wall ratio is of course 


ceiling ratio subtracted from unity. Interflectance 
factors were obtained from published tables; room 
set-ups for this comparison were selected to have 
the same relationship of ceiling and work-plane 
the tables. Some of these 


heights as assumed in 


exact comparisons are found in Table V. As ex 


etc., make preci evaluation of these data difficult pected, the differences between measurement and 

he general trend, however, shows that calculated calculation are smaller than found previously in 

values for these small luminaires are relatively low small high rooms where the effects of mathematical 

in high narrow rooms, but tend to converge with approximations and of variations in ceiling bright- 

our measured values in larger rooms ness distribution are greater. The measured values 
We have also made a series of comparisons be are all higher than the calculated values in spite 

tween measured values and those caleulated as of the fact that tests in actual rooms involve some 

TABLE V.—Measured and Calculated Utilization Factors — Silvered Bow] Indirect. 
(Test units: three concentric rings, finished black inside. Spacing-to-suspension ratio, 3.21. Square room, width 30’. 
Work-plane height \, of ceiling height. Calculations based on exact test room conditions.) 

is x Ref _ ao 0.80 0.70 0.50 0.450 0.450 0.3 

Wa Reflect 0 450 0.50 0.50 0.30 0.10 0.50 

r r Reflectar oOo. 0.10 0.30 0.30 0.30 0.10 

Kk Kat 40 5.0 5.0 4.0 10 

Num et t\ a4" ¢ 6a** 16 16 16 16 

Ce Ka #40 7 840 913 0.840 ) 840 0 840 0.840 

A 4% 200 200 0.250 0.200 0.200 0.250 0.333 

; . } 4 4 0.815 0.311 0.173 0.050 0.222 

/ iling “i aod ao4 0.592 0.464 0.4455 0.375 0.219 

Ca ated ' ' ‘ 2 0.568 0.440 0.393 0.323 0.220 

Measured UF , " ' ).574 0.473 0.425 0.353 0.249 

Diff ‘ ‘ 1.0 ) “ 4 

*Hiarrieon Anderson indirect ratio 

**Weighted average of three teats 

***Praction of output directly incident on ceiling Based on special sonal multipliers for 5 degree zones, derived graphically 

tFProm published tables cross plotted for the &, values desired 

,'D fference between measured and calculated factors in per cent of the former 


Potte 
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obstruction of the ceiling and an initial wall bright- 
ness distribution which is less favorable than the 
Differ 


ences are somewhat larg r at lower ce iling and wall 


uniformity assumed by the calculations 
reflectances 


Numerous measurements of utilization factor 
with this wide bat-wing upward distribution have 
been made in rooms of different reflectances and 
proportions. These data are summarized in Table 
VI A in a form suitable for ready use. To obtain 
Upward Coefficient of Utilization for this distribu 
tion and condition of obstruction, simply saultiply 
the desired utilization factors from the table by 


{ Upward é fti 


the upward efficiency of the unit 


90° - 180° luminaire output 


ciency For exam 


total output of lamps 


ple, the Upward Coefficient for a room ratio of 1.5 


EF) with reflectances 0.70 - 0.30 - 0.30 is 


Utilization Factor 340 
Upward Efficiency (assumed 82 

Product is Upward Coefficient of Utilization 279 
This procedure is even simpler than that heretofore 
used; no subtraction of a horizontal component is 


required 


The data summarized | Table VI 
specific numbers of units and a given 8} 
suspension ratio. In installations th 


distances often vary over a considerable range. To 


suspe nsion 


determine the effect of this on utilization a number 
of tests have been mack the laboratory The 
eurves marked “A” in Fig. 7 show there is little 
change in utilization as suspension distance is 
varied. Similar data for smaller rooms were shown 
Shortening a long 


in Fig. 11 of our last paper.’ 


suspension generally increases utilization som 


Figure 7. Examples of the effect of vary 
ing suspension distance for a fixed spacing 
of indirect luminaires. Ceiling height of 
room is also fixed units are raised and 
lowered in room of constant room ratio 
Curve A applies for the silvered-bowl unit 
with 14-inch diameter open concentric ring 
louver (black finish on inside surface of 
louvers). Curve B shows the effect of a 
narrower distribution with the same ob 
struction. For this purpose a 6',-inch 
cylinder with diffusing glass cover plate 
was used with the same concentric ring 
louver attached. Curve C shows the effect 
of trapping and obstruction from rows of 
totally indirect fluorescent units that are 
opaque and 12 inches wide. The distribu 
tion is approximately the same as B 


APRIL 1955 


Veasured Utilization Factors II 


what, since more light is directed to favorable 
locations on the ceiling, but a point is reached 
where the luminaire obstructs and traps a sufficient 
amount of its own light reflected by the ceiling to 
cause a net reduction. This is the case with very 
short suspensions 

Many indirect installations have a white strip 
around the top of the wall where some part of 
luminaire output is directly incident. The diseus 
sion and tables above, in common with other sys 
tems of utilization data, assume uniform wall re 
Measurements in th 


flee lance 0.Toot square test 


room were made with the 0.80 ceiling reflectance 
extended down the wall 24 inches. Silvered-bow!l 
units were employed at a suspension of 28 inches 


Reflectance of the lower wall was 0.50. Compared 


with uniform walls of 0.50 reflectance, this special 
pattern increased the utilization factor up to 7 per 
cent. Measurements in low ratio rooms, with a 12 
nch white strip, gave gains as high as 10 per cent 
With respect to variations of initial surface 


fforded by a mathematical 


brightness, some idea is a 
light concentrated 


distributed 


study of the 


near tl uniformly 

ca chosen was 

shown in cross 

9 ol ou; 1953 

0.80-0.50.0.14 were se 

eiling ratio was 0.746; wall ratio 0.254 
raction was actu 
econeentrated 3 ( the wall within 

strip about 12 inch rele ‘ our calculation it 
WAS assumed oO be f | ( i } with uni 

ill four walls was 

proper flux trans 


ermine the 


uM 
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TABLE VI.—Utilization Factors for Indirect Components. 
A. Wide Distribution Silvered Bow! Luminaires, Spacing-to-Suspension Ratio 3.05-3.25* 
Cetling Reflectance’* 20 70 50 30 10 
Wall Reflectance 50 30 10 50 30 10 50 30 10 50 30 10 50 30 10 
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TABLE VII.—-Interflectance Factors for Wall and Ceiling 
of Test Room Lighted with Four Wide Distribution 
Indirect Luminaires 


(1) (2) 3) 4) 
Wall and f For f For Difference in 
Ceiling Ratios Surfaces" Test Room Per Cent**** 
Wall 0.254 1647 1279°° - 
Ceiling 746 2246 y29°°° ‘ 
Uniforn bright, diffusing surfa 
**Based on flux transfer and interflection equations 
***Derived from f’, and measured utilization factor of 251 
‘Difference in per cent of fact for niformly bright surfa 


livered from this strip to each of the other room 
surfaces including the work-plane. Then f-factors 
from the interflectance equations were employed to 
find how much more illumination was contributed 
to the work-plane by the second and subsequent 
reflections. This resulted in a new interflectance 
factor (f,) for this particular pattern of wall 


Table VII. It 


is about 23 per cent lower than the value for a uni 


brightness, shown in Column (3 


formly bright wall in this room (Column 2 


To find an f'2-factor applicable for a ceiling of 
the brightness distribution found in the test room 
about 3:1). the f, value together with ceiling and 
wall ratio and the measured utilization factor can 


be used in the following equation 


Wall Ratio f", 


Ceiling Ratio 


Utilization Factor 


The value of fs obtained by this proc edure « about 
30 per cent higher than the f-value for a uniformly 


bright diffusing ceiling 


Filament Narrow Distribution 

The degree of concentration of flux distribution 
is an important factor in determining the propor 
tions of light output directed initially to ceiling 
and upper walls respectively. For a given pattern 


of luminaires and suspension distance, a moré 


concentrated (nearly cosine) distribution places a 


larger fraction of output on the ceiling than a wide 


This 1S shown in | able Vill 


room 


distribution which 


includes ceiling ratios for several propor 
For our test rooms they were car fully cle 


calculated 


tions 


termined with specially zonal multi 


pliers. Included in the table for reference are 
values calculated from published zonal multipliers 
which have been proposed for any pattern of lum 
naires. Note that these values are for the same 
room proportions but for different conditions of 
mounting and numbers of units 

However, ceiling ratio and room reflectances ar 
not the only factors affecting utilization. An addi 
tional factor is the trapping effect of the actual 
luminaires. It is of course of greater importanc: 
the larger and the more opaque the luminaire, the 
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shorter its suspension, and the narrower its distri 
bution 


To determine the overall effect of an extrem: 


change in distribution, luminaires providing a 


narrow flux distribution upward were employed 


for a series of tests. This distribution, shown in the 


, 


inset of Fig. 7 for curves marked “B,” was obtained 


with white metal eylinder units, 6! diameter, 


glass eover plates These eovers 


with diffusing 
were carefully selected for uniform transmission 
and diffusion. Construction permitted attachment 
of the three-concentric ring louver of the silvered 
bow! luminaire for equivalent obstruction of th: 
ceiling. For minimum interference of upward flux 


the units were suspended by three small wires 


attached to a metal ring; units were photometer: d 
with wires and ring in place 
Some results and comparisons for room ratios 


2.3 and 5.0 (A) may be obtained from Fig, 7 
These charts afford a direct comparison, for equal 
ceiling obstruction (Curves A and B), between the 
silvered-bowl and the narrower distribution. Six 
teen units were used in 30-foot square test rooms 
At long suspensions the differences are very small 
In this region for high reflectances and large 
rooms, the utilization factors of Table VI A might 
be satisfactory. However, at short suspensions, the 
lifference due 


Tests at lower room ratios would be 


to greater trapping is appreciable 
expected to 
produce greater difference in utilization for these 
two filament flux distributions 
Extended Sources 


Fluorescent 


Fluorescent lighting systems vary widely in 


many respects which have an effect on utilization 


data. Besides distribution and various conditions 


Ceiling Ratios As Calculated for 
Specific Test Rooms 


TABLE VIII 


Calculated from 

Published Zonal 

Calculated Multiplier Data 
For Test Room Su 

Conditions’** Ceil. Mtd “% CH 


Room Number 


Ratio*® Units Susp S$ /Su’* 


Wide Batwing Distribution 


‘ ) 4 , ‘ 
; 47 
4 4 ) 

‘ ] 0 


4 TT, oat “24 
10 al 
! “0 4 ‘ 
‘ i I 9 4¢ 
Hiarrison And r ert r " 
pacin t ‘ 
Caleulated na t i for the specif 
nd ' 
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other factors are important — the 


pattern, sizes, and light-trapping effects. 


of mounting 


Accordingly, our studies have included measure- 
ments of utilization for simple patterns of ex- 
tended sources in both small and large rooms. For 
this purpose a unit having only upward output of 
roughly cosine distribution (see inset of Fig. 7 for 
eurves marked “C”) was selected. It was a thin- 
section luminaire, 12 inches wide, for four 40-watt 
r.12 lamps. For our purposes the unit was modi 
fied by covering the under side with black cloth to 
eliminate downward light. The black in turn was 
covered with white cloth to minimize absorption of 
With respect to 


the trapping of ceiling-reflected light, this condi 


room-reflected light by the units 


tion of maximum opacity was somewhat compen 
sated for by the use of the outer pair of lamps 
only in a relatively narrow unit. These variables in 
the design and structure of lighting equipment are 
beliewed important in this respect; an extensive 
investigation would be needed to evaluate fully 
their effects on utilization 
Many tests with different 
ratios and suspension distances have been made 
Of these, 


reflectances, room 


with the laboratory unit described above 
certain series are of particular interest in connec 
tion with the amount of ceiling surface obscured 
by the luminaires, and with the trapping of light 
reflected by the ceiling. The first was conducted 
12'%-foot-square rooms, with reflectances of 

0.30. Two rows of the units were used 

a time in two locations with and without simu 
With 


out these simulate d units 16 per ce nt of the ceiling 


lated units of the same width in each case 


was obscured; with, 32 per cent. In this series the 
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suspension distance was changed by increasing the 
ceiling height, keeping the luminaires fixed with 
respect to the work-plane. This caused room ratio 
to vary over a range from 0.8 to 1.13 for different 
suspension distances. Measured results are shown 
in Fig. 8, together with the results of calculation 
by two methods. This figure shows that at long 
suspensions any increase in utilization due to non- 
uniform ceiling brightness is almost cancelled by 
the obstruction effect of units covering 16 per cent 
of the ceiling. For greater obstruction, for example 
32 per cent, the net utilization is much lower. At 
extremely short suspensions both curves show sub- 
stantial reductions. This is caused by additional 
trapping of ceiling-reflected light. For example, at 
an 8-inch suspension distance (room ratio 1.1) tests 
show 22 and 26 per cent lower values than obtained 
by ealeulation 

Another series was tested in the 30-foot square 
rooms, with approximately the same reflectance 
combination. In this case two room ratio values 
were chosen: ceiling height was fixed for each and 
luminaires were suspended at different distances. 
Fig. 7 shows the relative utilization obtained with 
the three upward distributions (A, silvered bowl; 
B, diffuse filament unit with louvers and obstruc- 
tion like A; C, fluorescent with additional obstruc- 
tion). As shown, A and B were used in a 16-unit 
pattern, C in four continuous rows of 7 units each. 
The curves show clearly the substantial reduction 
in utilization factor due to the additional trapping 
effect of the large size units and continuous rows. 
Naturally it is at a maximum with the short sus- 


pensions 


These exploratory measurements emphasized the 


Figure 8. Example of the effect of ceiling 
obstruction and trapping at different sus- 
pension distances. Units are at a fixed 
height above the work-plane, and the ceil- 
ing is raised above them to effect an 
increase in luminaire suspension. This 
causes room ratio to change with changes 
in suspension. Calculated values take no 
account of obstruction of ceiling area by 
units or trapping of ceiling-refiected light. 
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need for additional tables of utilization factors for 
the upward component from fluorescent lumi- 
naires. To this end a series of general tests were 
conducted. In the small test rooms simple patterns 
of one, two and three continuous and regularly 
spaced rows were measured. These rows were 3 
units long. In the 30-foot test rooms, four equally 
spaced rows of 7 units were used. Where more 
than two rows were required, tests on one or two at 
a time were made, using simulated units to provide 
additional obstruction of the ceiling. Then posi- 
tions of actual and simulated units were inter 
changed for other tests. Various reflectance combi 
nations and suspension distances were used. Re 
sults of these tests have been analyzed and pre 
sented in Table VI B & C, which are based on 22 


and 8-inch suspension distances, respectively. These 


tables are readily used to determine upward utili 


zation factor and coefficient in the manner outlined 
for Table VI A under Filament Indirect Wide 
Distribution. In using these data reasonably accu- 
rate or at least conservative coefficients will be ob 
tained for units of this width and these suspen 
sions. However, the obstruction effect of other 
actual units must be appraised. Perhaps additional 
data will be necessary for upward components such 
as those for exposed fluorescent lamps, shallow 
luminous side ceiling-mounted units, and extremely 
wide shielded units with short suspensions 
with very little obstruction, such as the first two 
might be represented reasonably well by Table VI 


A for silvered-bowl units 


To present a clear picture of the relationship of 


these tables to each other and to values from the 
data of Harrison and Anderson, Fig. 9 is included 
Our tabulated data were interpolated for the 14 


Pigure 9. Utilization factors for indirect 
components. Data for wide distribution 
silvered bowl and continuous row fluores 
cent units at two suspensions taken from 
Table VI. Values have been interpolated 
for 14 per cent floor reflectance to facili 
tate comparison with Harrison-Anderson 
data. 
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per cent floor to correspond with the factors taken 
directly from Reference 9. 

The whole problem of upward components and 
their utilization factors, affected as they are by 
size, opacity, suspension distance and flux distribu 
tion—in short, trapping of light—-might be greatly 
simplified. Each unit and an associated section of 
reflecting ceiling might be regarded primarily as a 
direct lighting unit; its downward component 
would give the combined effect of luminaire, ceil 
ing-reflected light and all losses, including those 
due to trapping between ceiling and unit. Prob 
ably a small upward component would remain, but 
it should occasion little error when treated conven 
tionally. Appealing as this is, it must be recog 
nized that its use would require a separate photo 
metric test for each combination of ceiling reflect 
ance and suspension distance chosen for utilization 
tables 


three suspension distances would suffice ordinarily 


Perhaps five ceiling reflectances and two or 


Then trapping as well as the effect of temperature 
on lamp output would be evaluated photometri 


cally 


Obstructions — Other Than Luminaires 


Systems of utilization factors, whether derived 
from laboratory tests or by calculation, are based 
on empty rooms. Most installations, however, con 
tain architectural elements, furnishings or equip 
ment which reduce the amount of light reaching 
the work-plane; people in the space may do the 


same. Obstructions situated entirely below the 
work-plane affect inter-reflected light only and can 
be handled reasonably well through correction of 
floor reflectance. On the other hand, obstructions 


above the work-plane must be given greater con 


Potter-Russell 





100 


ration lt nfort inatl« ly, Lhe large vi 
number and reflectanes 


problems 


presents many 


ew types ol obstru 
with reflectance 
to explors the 
orrections of utilization data may 
example, several sizes and patterns of 


; 


olumns were used with indirect lighting in 


mall size rooms The observed utiliza 
as shown in Fig. 10, ranged from &6 


, 


if the corresponding values for an 


partitions also econstitut obstructions 


with re pect to a lighting system designed for the 
whole room. Such partitions, of the same reflect 
as the walls, were used in an indirectly 
oom of ratio 1.5 (F They divided th 


[Those 


third the distance from work-plane to 


ance O80 
four equal parts partitions ex 
ending oO 
luced illumination 17 per cent The 
extending two-thirds the distance 

M44 per cent 
large and high equipment 
0 per ce nt This 


In an industrial space 
may reduce utilization as much as 


was verified in a test simulating such a condition 


The shadowing effect of a person, while not 


average horizontal illumination appre 


oes have some effect on the illumination at 

'o evaluate this practical situation, two 
ize simulated figures were constructed of com 
position board to represent the portion of the body 
above the work-plane in a writing position and in 


an erect position as for typewriting Each was 


placed in three locations in the 124¢-foot square 


st room and at several orientations with respect 
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Figure 10. Examples of the effect of col- 
umns on average illumination on work 
plane. Cross-sections of test rooms show 
the position of columns with respect to 
walls—columns spaced to divide room 
into equal sections. Simulated columns ex- 
tended from ceiling to work-plane only 
This allowed the lightcell to move freely. 
For simplification, the lighting units are 
left out of the cross-sections showing the 
columns 


to the lighteell and lighting system. Results were 


weighted and averaged. The simulated figure for a 


writing position, shown in Fig. 11, reduced illumi- 


nation at the task, 14 inches away, by 8 to 10 per 


ent. For the typing position, illumination 18 


inches away Was reduced only $} to 5 per cent 


Darley and Gaetjens,'® working with direct con- 
tinuous row units and a figure bent further over 
the site of the task, found reductions from 9 to 17 
per cent Obviously the shadowing effect of a figure 
will vary considerably with differences in place- 
ment of the figure, distance to task, and orientation 


with re spect to the lighting units 


TEST ROOM: 124x125 
ROOM RATIOS 0.75-1.5 

REFLECTANCES: 
082-0.50-0.30 

UNITS: 2LAMP 40TI2 
INDIRECT FLUORESCENT, 
COSINE DISTRIBUTION 
THREE 12-FOOT ROWS 
SUSPENDED 16/4” 

RESULTS 
ILLUMINATION 
REDUCED 8-10%, 


Figure 11. Showing one of the test set-ups used for de- 

termining the shadowing effect of a person on illumina- 

tion at his task. Simulated figure represents an average 

person leaning forward in writing position with task 14 
inches away 
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Illumination on Vertical Surfaces 


Illumination for vertical surfaces and seeing 
tasks is an important consideration in many light- 
ing applications. However, relatively few studies 
in this field have been made.'® In addition to the 
usual variables affecting illumination, the problems 
of location and orientation of the vertical planes 

measurement must be considered. The authors 
have conducted some exploratory tests with both 
indirect and direct lighting systems 

These illumination 


measurements of vertical 


were of two types. For the first, the average ver- 


tical illumination over the whole space at work 
plane level was investigated. In some tests this was 
determined by eight complete searches with the cell 
oriented in as many vertical planes at 45-degree 
intervals. In others it was found that the average 
of the eight could be represented by the average 
illumination at a selected single orientation. In 
either case, the illumination for all the planes 
could be expressed conveniently as a fraction of 
average horizontal illumination for the same con 
ditions. For indirectly-lighted rooms with reflect- 
ances 0.80-0.50-0.30. this fraction ranges from 
0.42 in a small room to 0.53 in a large room. In the 
larger rooms, of course, a greater portion of light 
to the work-plane is incident at wide angles. For 
direct lighting installations, one finds lower ratios 
of vertical to horizontal illumination depending on 
the flux distribution. For example, Fig. 12 shows 
ratios from 0.22 to 0.34 for reflector flood lamps 
with various shielding angles 

For the second type, measurements of illumina 
tion on the wall surface were made at different 


heights. Two indirectly-lighted rooms, ratios 3.0 
C) and 5.0 (A 
were used. The surface of one wall was divided 


vidth. The 


with reflectances 0.80 -0.50 - 0.30 


into four horizontal bands of equal 


Figure 12. Ratio of vertical to horizontal 
illumination for downlights with R-40 
flood lamps at various shielding angles 
Lightcell, in vertical position, was oriented 
in direction shown in inset. This orienta 
tion was established by preliminary tests 
to be representative of the average of 
eight orientations 45 degrees apart 
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light-cell was mounted to read illumination on the 
wall along the center of each band. The two cen 
trally-located bands, just above the work-plan 
are usually of the greatest interest. They may con 
stitute a background for a seeing task or they may 
represent the surface of shelves or displays Th 
average vertical illumination in these bands was = 
of the average horizontal work-plane illumination 


over the whole space with this lighting system 


Summary 


Utilization factors for downward components of 
luminaire output, as caleulated by zonal multi 
pliers and interflectance data, are in general close 
to the measured factors. This is the case in high 
ratio as well as low-ratio rooms, and with systems 
of units either ceiling-mounted or suspended with 
in the usual range of distances from the ceiling 
Some cases, particularly at long suspensions, show 
differences in which the distribution of flux on the 
walls may be a factor. While utilization tables and 
charts may be constructed for each suspension con 
dition of interest, the amount of change indicated 
suggests a nominal short suspension distance as a 
possible compromise leading to a reduction in the 
number of necessary charts and tables 

Tests and calculations indicate also that zonal 


multipliers may be developed for the direct com 


ponent from fluorescent luminaires; in fact, they 


indicate that multipliers designed for individual 
small ‘uminaires used in numbers (e.g., & WH wy 


of 0.4) ean be employed for continuous row lumi 


naires with little error, using conventional photo 


metric data on such extended luminaires 


The author ave examined several types ot tux 


ratio as indices to flux distribution and utilization 


factor or i uitable flux ratio can conserve sleu 
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which, like 


eliminates 


A 
that suggested by 
of 


illustrate 


lation time new type is presented 


Meaker 


horizontal 


a year 
other 


for ready construction of 


ago, 


ubtractions or components 


( harts ita use 
utilization tables 

new measure 
have tables of utili 
fas Values 
rooms are still higher than caleulation indi 
the difference 


ol 


or upward components of output 


ments been made to extend the 


zation tors presented a year ago in 


rer 
decreases 


of 


ate but 
The 


small 


as expected 
of 
source 

of 


upward component of extended fluorescent 


effect a change flux distribution a 


has been explored in large rooms 


ults extensive tests on the performance 


presented in tables : they indicate that 
iction of the ceiling surface and the trapping 
light 


utilization substantially as compared with 


ling-reflected are factors operating to 
reduce 
individual small luminaires. Obviously situations 
significantly different in this respect call for their 
own tables, or for the development of a suggested 
for effect of 

the above utilization fae- 
tor tables based on typical arrangements of units 


be 
of 


photometris evaluating the 


this 


proce dure 


variabl Otherwise 


may used readily to obtain the upward coeffi 


cient utilization 


Exploratory tests indicate that the effect of 


ty pr al room obstructions should be evaluated and 


taken into account as utilization data become more 
accurate for empty rooms 
> 


The authors acknowledge gratefully the counsel 
Cc. M 


and assistance of their colleagues, Messrs 
Cutler, Phelps Meaker, and R. M. Small 


TABLE X.—-Zonal Multipliers for Four Rows of Units Spaced 7’6”, 
1.0, Room 30’ Square. 


Room Ratio 2.0 (BE), 5/MH,,, 


Row A 


Zone 
(Degrees) 


Distance From End Wall 
72 140” 


Inches 
38” 


1,000 
1.000 
1.000 
1.000 
1.000 
919 
7aa 
726 
“oag 
650 
626 
542 
aaa 


237 


191 
O16 


000 


Weasure ation Fac fors ai 





174" 


000 
00 
000 
00Uu 
000 
919 
Taa8 
726 
682 
450 
626 
603 
516 
109 
i184 
ole 
000 
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APPENDIX 


used in this 


The principal Room Ratio values 
the 


paper are 
The y 


based upon Harrison Anderson equations are, 


for square rooms 


Width 
2 MH wy» 


Direet 


Room Ratio 


Width 
1% CH, 


Room Ratio (Indirect 
P 
VH, : 


CHuy 


Distance from luminaire to work-plane 
Distance from ceiling to work-plane 


How 


units 


As this is written, these are the accepted equations. 


ever, they give equal values of room ratio only when 
considered suspended a distance equal to % of CH 


ire wp* 


pointed out that a revision of the Room 


all 


rhe authors have 
Ratio system is desirable to cope properly with suspen 
flush ceiling-mounted 
of 
con 
di 
One has a transilluminated diffusing panel ceiling 
“direct” But 
which might have the same flux and brightness distribution 
a different 


including zero or 


the 


sion conditions 


conditions) and eases in which the usual division 


“indirect” 


f the 


lighting systems into “direct” and causes 


fusion. For example, consider two rooms o same 


mensions 


and is a unit an indirectly lighted ceiling 


and produce the same illumination would carry 


Room Ratio designation 


Potter has proposed’*.'7 that a simpler measure of pro 


TABLE IX.—Approximate Values of Floor Ratio for 
Values of Direct Ratio. 


Direct Ratio Floor Ratio 
0.1 

0.3 

0° 

0 


0 














Wall 
140” 


inches, Distance From End 


38” 72” 106” 174" 


000 
000 
000 
000 
000 
000 
000 


000 


000 000 000 000 


000 000 


000 


000 000 


000 000 
000 
000 
000 
000 
982 
824 
761 
709 
5aa 


461 


00Uu 
000 
963 
ROO 
732 
687 
653 


000 000 


1 
I 
1 
1 
000 1.000 
000 1.000 
000 1.000 
1,000 

1 

1 

i 


000 


000 
000 000 
000 
000 
917 
728 
Sia 


999 000 


ano 000 
aes 
584 


396 


685 
502 
184 411 
167 O75 


; 000 


028 


000 
Q00 


000 000 0 
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portions, adapted to present practice, be adopted. A single le m-to ratio chosen. When the ceiling is 


equation would be used, which, in effect, would make every the di , rht-source, this Room Ratio is the reciprocal 


system a “direct” lighting sy Its form for square , ised nterflection equations 


rooms 





TABLE XI.—Zonal Multipliers for 

Two Rows of Units Spaced 6’ 3”, 

Room Ratio 0.6 (J), §/MH , 0.6, 
Room 124," Square 


Direct Room Ratios would be doubled rhe present Indirect . {Ftp rie 
Room Ratios would be increas 1 by per cent: example 
are shown in Table VI A, B and C along with present 
" Zone 
letter index representing those valu Inches, Distance From End Wail 
Degrees! 
19 ji” 44” 





aper, ali of the present 








If this equation were us¢ 


Row C 


and the 


Used alone, the two present equations can serve equally 


well, but they are tied together by the issumed suspension 


condition Conse juently they aré ins itisfactory for any 


other. The proposed ratio eliminates this difficulty Where 
suspended “direct-indirect” units are dealt 
room ratio values (for MH, and CH,,) applicable to this 


situation can be simply related for convenience at any speci 


with, the two 


*The light source may be either primar such as luminaire or 


exposed lamp or secondary su 
indirect” system 


h as t reflecting ceiling of an 





TABLE XII.—Zonal Multipliers for Three Rows of Units Spaced 4'2”, 
Room Ratio 0.6 (J), 5/MH,,, 0.4, Room 124,’ Square. 











Row D* Row E 


From End Wall Inches, Distance From End 
19" 31” 44" 


Zone Inches, Distance 
(Degrees) 
19” 31° 44” 
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number of suspension conditions could b« separately 
ated 
indicated in the Appendix, the range of numerical 
s from the proposed room ratio formula will be differ 
ent from and will overlap the present range (0.6 to 5.0 
However is new concept of Room Ratio is not restricted 
to any particular set of numerical values. The present 
f room ratio can be retained simply by dividing 
posed room ratio equation by a constant 
Franck’s comments concerning photometry with a 
ition iminaire and ceiling section are in the main 
valid. However, he apparently assumes that photometric 
data for the “synthetic luminaire” would be applied to a 
ceiling area of the size photometered. The authors did not 
ro into detail as to the application of this method. How 
ver, this objection is easily avoided by assuming that th 
synthetic luminaire is equal as to size, shape and position 
actual luminaire. This hypothetical luminaire then 
f to breakdown into increments as Mr. Franck 
agreed 
The ideal procedure involving many tests with simulated 
eiling sections and variable suspension was not mentioned 
with the thought that it be recommended for commercial 
testing 
In Table LV the direct ratio values for a compiete ceiling 
of cosine distribution were computed from Ziro Yamauti’s 
exact equation.# To our knowledge, there is no similar 


equation for the cosine cubed distribution. An approximate 


solution may be obtained from Moon and Spencer’s work® 


which is based on an infinitely long room. The values for a 


omplete ceiling from this source for J and E rooms are 


Constant cp Cosine Cosine Cubed 


181 75 OF 


inned to i iT > eelling 
stribution in t yratory 


inous ceili 


ation has 

ind is an important 
iminatin neering 
data must be ; id and 
he level Ww 
downward « ibutions and 


om pone nts 





Weasured Utireatwn Fact 


rs Il 


Russell ILLUMINATING ENGINEERING 





|.E.S. LIGHTING DATA SHEET [EQ 


A.LA. Pile No. 31; 


INSTALLATION AT LAS VIRGENES UNION SCHOOL, CALABASAS, CALIFORNIA 


Lighting a Classroom 


LIGHTING OBJECTIVE: To illuminate a classroom by coordinating the electric lighting with day 


lighting 


GENERAL INFORMATION: Surface characteristics of this 30 by 304%-foot school classroom are as 


follows: 
light gree: 10% RF 
tan 10% RF 
natural tar 15% RF 


pink beige 5% RE 
white 80% RF 
green 10% RI 
tan 10% RF 


The finished ceiling slopes from 10 feet high down to & feet high (see Fig. 2 


INSTALLATION: Nine 96-inch T-12 standard cooi white slimline lamps are mounted 4 feet on 


centers in three continuous rows of three lamps each, from 10 inches to 3 feet 44% inches above an 
Acusti-luminus ceiling installed in the south-half of the classroom. Four pendent mounted con 
eentric ring luminaires using 300-watt silver-bowl lamps are mounted 74% feet by 15 feet in the 
north-half of the classroom. The slimline fixtures are manufactured by the Light Control Co 


catalog number LC-571-96); the Acusti-luminus ceiling is manufactured by Luminous Ceilings 


ON Mi ‘Viv 


Ine.. and the incandescent luminaires are manufactured b the Smoot-lHlolman (Co catalog 


number RK-500 8S 


ite 





Lighting a Classroom (Continued) 


T acoustic 
© 7 








300 Ww 


©) 
CONCENTRIC RING LUMINAIRES 


8O 
70 


Oo 


brightnesses are indicated bye low 


K 


LUMINOUS 


nstallation is designed to have the electrie lighting supplement the daylighting, the 
indles shown in Fig. 3 were taken at 2:00 p.m. on a bright sunshiny day. As shown 
light from the Acusti-luminus ceiling is supplemented by daylight from windows 
eiling 


Architect: Flewelling and Moody, Los Angeles, California 


Lighting data submitted by D. R. Shields, lighting consultant, Southern California 
Edison Co., Fullerton, California as an illustration of good lighting practice and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, New York. 
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Little League Baseball—Major League Lighting 


OU MAY be looking at the home run king of 
the 1970 World Series in the above pictur 
If so, he’s about ten years old now, and 
already is playing ball under the lights, Major 
League styl 
The field, an official Little League Ball Park 
Huntingdon, Indiana, is 315 feet from home plate 
to right field foul line, with the stands located 
behind the plate. A professional level of night-ball 
illumination is furnished from a floodlighting lay 
out using eight 55-foot poles. The four poles light 


ing the infield are placed: one on each side of 





home plate, 30 feet out from the base paths; one 
just bevond first bas« > feet out from the foul 
line; and one just past third base, 25 feet out fron 
the line. Each of these poles is equipped with ten 
1500-watt floodlights in elliptical luminaires, six 
lights on a 10-foot crossarm, and four on an 8-foot 
crossarii 

Four similar poles but with single crossarms 
light the outfield. These use six floodlights each 
1500-watt, 115-volt clear lamps 

Layout and supervision of the installation was 
the work of Dayton T. Fortner, Publie Service 


Company of Indiana in Kokomo 
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vestions and \@&inswers 


a_t 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of 
H. F. Davidson, has prepared these answers to questions concerning 


light sources. 


Readers are invited to submit similar questions 


of general interest to be considered for publication. Questions 
should be sent to the Committee in care of Society Headquarters. 


Why does my installation of 96T12 lamps fail 
to light in high humidity weather after they have 
been in service for some time? 


\ll instant start and rapid start lamps have a 
silieone oating on the glass to prevent formation 
of continuous moisture films in high humidity. If 
lamps are used in locations where a layer of dirt 
or Other films have accumulated on top of the 
coating, the effect of the coating can be nullified and 
a moisture film on the dirt ean cause unreliable 
Under thes 


starting circumstances, more Trequent 


washing is recommended 


I want to use an electric welder on the same 
panel board as my fluorescent lighting. The weld. 
ing apparatus will cause a voltage dip of '. of 
one per cent, 60 times per minute. Will this result 
in perceptible flicker, and if so will it be severe 
enough to be objectionable? 


From the limited published data on this subject 
it is expected that 4s of one per cent voltage dip 


each second would not be objectionable for a 
fluorescent lighting installation. This is based on 
two sets of data. From Reference (1) it is indi 
cated that for a 15-watt fluorescent lamp subjected 
to 60 voltage dips per minute, the duration of the 
dip being one eyele and five cycles, the average 
borderline of perception for eight observers was a 
voltage dip of about 0.75 per cent From Reference 
2) using two 40-watt fluorescent lamps 4500 white 
on a lead-lag ballast, 60 voltage dips per minute, 
duration of dip 44 seeond, the average border-line 
of perception for six observers was 1.6 per cent 
while the average borderline of objection was 2.4 
per cent 

In both References ] and (2) the observers 


were reading printed matter illuminated by the 


“n) Questions and lnswers 


on Light Sources 


lamps under test, but the lamps were not in the 
observers’ field of view. 

It should be noted that 1% of one per cent voltage 
dip is about the least that could be expected from 
an electric welder. Voltage dips as high as 50 per 
cent for a eycle or so are possible and such dips 
could cause noticeable flicker. It is usual to caleu 
late the voltage dip although it can be measured 
with instruments that have sufficiently high speed 


of response 
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Fiuorescent Lamps 


One of our customers has built a fixture using 
two 42T6 fluorescent lamps on a 48T12 ballast 
to obtain extra light output, at a sacrifice in lamp 
life. However, the lamps flicker. What is the 
cause of the flicker and how can it be corrected? 


The 42T6 lamps will flicker when operated on a 
18T12 series-sequence ballast. The 42T6 lamp has 
a higher starting and operating voltage than the 
i8T12 lamp. The higher voltage requirement of 
the 42T6 lamp and the inherent characteristics of 
the series-sequence circuit cause the flicker. Series 
sequence ballasts should be used only with the 
lamps for which they are designed or recommended 

The flicker can be eliminated by using a 48T12 
It should be noted that the light 


output of the 42T6 lamps at the higher current is 


lead-lag ballast 


likely to be lower than expected unless low ambient 
temperatures are involved 
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GENERAL GUIDE TO PHOTOMETRY — A report of the 
1.E.S. Committee on Testing Procedures for Illumination Characteristics. 
In this issue are Sections 6 and 7. Sections 1, 4 and 5 were published 
in the March issue of IE; and Sections 2 and 3, on Characteristics of 
the Eye and Nomenclature and Units, will be included in the reprints 
of the full report 


Section 6— General Guide to Photometry 


Methods of Measurement 


6.1—General — Measurements of lu ly large potential and current cireuit 
minous flux, luminous intensity, and losses, but designs are available whose 
illumination by visual photometry re losses are within the allowable limit 
duce in the final analysis to the com Klectrostaty In most designs, the 
parison of the photometric brightness deflections of electrostatic instrument 
of a test surface with that of a com depend upon rms values and the ure 
parison surface. It is advantageous accurate over a wide range in fre 
and usually possible to arrange the quency Their potential cireuit loss 
conditions under which measurements are very low but because of their low 
are made so that the photometric deflection torque they require a fairly 
brightness of the comparison surface long time to reach a steady deflection 
need only be constant but need not be ind are subject to zero shift 
known lron-V ane The deflections of ro 
vane instrument depend upon rm 
6.1.1 Veasurements of kle f values and they ean he designed lor 
Supply Values (a) The voltage sup use over a moderate range in fre 
ply and the electrical instruments used queney. As in eleetrodynamix types 
to measure the voltage, current, of desi i potential or current 
wattage need particular attention in s are within the allo 
photometrie work Lamps must be li ist be chosen 
operated under constant, reproducible, Therma The deflections of ther 
and specified conditions. An a-c volt instruments depend upon rms value 
age supply should be stabilized with a they are accurate over a wide range i 
device which does not produce a dis frequency, and their potential or eur 
torted wave shape rent cireuit losse ire usually quite 
(b) The meters used will probabl low llowever, their calibration de 
be of one of the six types discussed pends upon instrument temperature 
below. The allowable limits for meter the change being from 0.1 to 0.5 pe 
losses are covered in detail in the JES cent per degree Centigrads There 
(iuide for the Electrical Measurements fore ti ery important that the in 
of Fluorescent Lamps strument temperature be maintained 
ERlectrodynami The deflections of uniform and constant (no sources of 
electrodynamic instruments depend heat located near the instrument) and 
upon rms values and they can be de that the instrument be ealibrated at 
signed for accurate measurements over the ime temperature at whiel t 
a moderate range in frequency. They used 
are readily calibrated on direct current ’ ey The deflection if 
and maintain calibration well. Most fier instruments depend upon averag 


electrodynamic natrument have fair ind therefore they eannot he 


used to measure the rms value of a 
distorted wave 

ERlectroni In most designs, the 
deflections of electronic instruments 
depend upon peak or average values 
ind thus should not be used for rms 
measurements An investigation § of 
their accuracy for use in fluorescent 
lamp cireuit hould be made before 


using them 


6.1.2—Visual Photometer (a) A 
complete visual photometer consists of 
one of the various photometer heads 
see Section 5.1) which presents two 
urfaces to the eye for comparison 
and some means for varying the photo 
metric brightne of one or both sur 
faces in a known manner so that a 
photometric balance may be obtained 
The illumination, and hence the photo 
metne brightness, of the surface (or 
urfaces) is varied according to some 
known law, the most common methods 
of doing this being by: (1) varying 
the distance of one or both sources 
from the photometer sereen, interpo 
ing a rotating sector disk or some 
ihbsorbing medium between one of the 
ourees and the urface it illuminate 
to extend the rane ind 1) polariz 
ng the light from the two surfaces in 
planes perpendicular to each other and 
using a rotatable Nicol prism to obtain 
photometric balance Combinations 
of these 1 0 r also commonly 
used 
(b) When the tances varied 
there are four methods of arranging 
the lamps, photometer head, and vari 
ible distance, These are shown in Fig 
one source, L,, is at the 
f ometer bench, while the 
other, / at a distance d from it, 
ind the photometer head, H, is at a 
distances when a balance is obtained, 
f the eandlepowers is 


Beeause of the neon 
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(2 Fixed photometer 


Figure 11! 
paratus on a horizontal bar photometer. 


method 


venience im eon putation, Lis 
is not often used In ench of the 
other methods, it is obvious that when 


sources are placed in turn at various 


distances, d, from the head the ratio 


of their eandlepowers is inverse to the 
ajuares of their distances 
methods (Ly 


ratio of the 


There are substitution 


being, for example, first a standard 


unknown) and in addi 


the 


and then an 


tion to simplifying ealeulations 


their use com pensa tes for any in 


equalties in the optical paths of the 


light reaching the respective halves of 
the photometric fleld. Method (2) is 
when source is not easily 


used one 


moved, as, for example, when it is the 


window of an integrating sphere 
Methods (3) and (4) permit the use 
photometric brightness 


of a constant 


of the com parison fleld 


6.2—Measrrement of Illumination 
—(a) The 


upon a surface may be defined as the 


illumination at any point 


areal density of the flux incident upon 


that surface at that point. When 
using a visual photometer to measure 
illumination the test surface may be 


observed by either reflected or trans 
mitted light and should be a diffusing, 
non-selective surface. Any departure 
from perfect diffusion will not result 
the 


are kept conastant. 


incidence 
WwW here 


either angle cannot be kept constant, 


in errors if angles of 


and view 


Paria, compressed pow 


plaster of 
dered magnesium oxide or carbonate, 


“smoked” magnesium oxide, depolished 
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movable comparison iamp 


Four common methods of arrangement of ap 
The first method 
(top at left) is not often used because the ratio of candle 
powers measured is not expressed by the simple relationship 


eonJ 


(3) Moveable photometer and comparison lamp 


Le 


be 
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white enameled iron, depolished por 
ecelain and depolished pot-opal glass 
may be employed as test surfaces and 
will depart but little from the proper 
ties of a perfeet diffuser for angles of 
incidence and view in the same plane 
the the 
incident light not exeeeding about 30 
When the test surface is ob 


as and on opposite side to 


de grees 
served by transmitted light, depolished 
pot-opal glass is usually employed. 
The 


and 


face opposite that on which the light 


angle of view is generally fixed 


is most often normal to the sur 
is incident. The eriterion of perform 
anee for both the reflecting and trans 


mitting test plate is that the photo 


metrie brightness in the fixed diree 
tion of view be independent of the 


direction of the incident flux (assum 


this 
area regardless of 
(b) The 


radiometric 


flux to be constant unit 


ing per 
direction ). 

use of photoelectric or 
photometers to obtain 
values or the 
that take 


particular point is accurate so long as 


relative variations of 


illumination place at any 
the measurements are of light of iden 
Otherwise 
the de 


tieal spectral composition, 
difficulties 
parture of the spectral response char 
those of the 
represented by the 
Many of these pho 


are introduced by 


acteristics from human 


eye as standard 
luminosity curve 
tometers have surfaces which depart 
importantly from the properties of a 


should not be 


correction when 


perfect diffuser and 


employed without 


light ineident at angles greater than 


to Photometry 


by 4 - 
(4) Fixed photometer and comparison 


as in the other methods. The second method (below at left) 
is convenient when the test source is large, as, for example, 
the window of an integrating sphere. The last two methods 
(right) permit the use of a constant field brightness. 





lamp 


about 40 degrees to the normal is im- 


portant. 
(c) Methods of correcting for the 
cosine error by means of special 


shapes'® and compensated test plates 
have been developed. It is also 
sible to measure the illumination per- 
pendicular to the direction of the in 


cident light and ealeulate the illumi- 


pos 


nation on a surface inclined to this 
direction. Angles must be measured 


earefully. See Section 4.2. 

(d) The seale of any illumination 
meter must be calibrated and it is 
necessary to have a known value of 


The 


most accurate means of doing this is 


illumination to check the device. 


to mount a standardized lamp on a 
photometer bench and to place the 
receiver surface with the plane of its 


surface normal to the ineident light 
and at known distances from the 
standard lamp. In addition to the 


above calibration the departure from 
the 
by orienting 


law should be determined 
the 


various angles to the photometer-bench 


cosine 
receiver surface at 


axis. 


6.3—Measurement of Luminous 
Intensity —(a) Luminous intensity as 
an entity is not measured in practical 


photometry. A photometer is used to 
measure the illumination on a_ test 
surface at a measured distance (see 


Section 4.1 (b) and Fig. 5) from the 
being The usual 
practice is to use a substitution meth- 


source measured, 


od; in this ease the luminous intensity 
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is proportional to the illumination, 
and since a ratio is used, the actual 
calculated. The 
angle of incidence on the test plate is 


(in fact, apparatus is 


illumination is not 
kept constant 
normal inci 


from 


usually arranged for 


and hence departures 


perfect diffusion of the test plate have 


dence ) 


no significance. 
(b) In photometric and radiometric 
photometry the illumination (assum 


ing that correction to the standard 
luminosity eurve has been made) on 
the receiver surface is measured and 
the luminous intensity is, again, cal 


eulated from the inverse-square law 


6.4—Measurement of Luminous 
Flux—(a) The luminous flux from a 
evaluated by using some 
form of integrator. When the total 
flux is to be determined, the most de 


source is 


sirable form of integrator is a hollow 
sphere with a diffusely reflecting inner 
surface.’7 Any regular geometric shel] 
be used, but the 


compared must be carefully positioned 


may sources being 
and have nearly identical flux distribu 
tions for valid comparison of their 
total flux when the integrator is other 
than spherical. 


(b) Another 


the luminous flux from a source is by 


method of obtaining 


ealeulation from measurements of 


luminous intensity in a number of 


directions, measurements being made 
in a sufficient number of directions to 
obtain an accurate knowledge of the 
distribution of luminous intensity (see 
Section 6.6 (e)). 

(c) In the case of the integrating 
sphere, the theory assumes that the 
inner surface is perfectly diffusing, 
that the 


over the whole surface, and that the 


reflection factor is constant 
sphere is perfectly empty, so that the 
flux 
by the presence of objects within the 
sphere. With 
follows that the illumination and hence 
the photometric brightness of any part 
of the sphere wall due to reflected 
light only is proportional to the total 
flux from the source, irrespective of 


reflected is entirely undisturbed 


these assumptions it 


Obviously, the fact 
finite 
placed in the sphere, the necessity of 


its distribution. 
that a source of dimensions is 
having an aperture or window in the 
sphere wall in order to measure the 
illumination due to reflected flux, the 
use of a shield or baffle to prevent 
direct light from the being 


source 


APRIL 1955 


Figure 12. Effect of source and baffle 
within sphere. In theory the integrat- 
ing sphere is empty and the source is a 
point. The use of a baffle to screen the 
window from direct light means that 
light from the indicated areas cannot 
reach the window by a single reflection. 
These “screened” areas should be kept 
as small as practical. 


measured, and the presence of the 
necessary supports, socket, and wires 
all are departures from the basic as 
sumptions of the theory. The various 
elements of uncertainty entering into 
the considerations of a sphere as an 
integrator make it undesirable to use 
a sphere for the absolute measurement 
of flux but do not detract from its use 
when a substitution method is em 
ployed. 

(d) The effect of the 
baffle can be seen by reference to Fig. 
12. The baffle prevents flux from the 


directly on the 


shield on 


source from falling 


he 


Figure 13. Arrangement of sources and 
baffles for the simultaneous method. 
This method is used when the test 


source has a considerable superficial 
area. Bince the test source is always 
present, the disturbance of the reflected 
flux distribution by this source is near 
ly the same for all measurements. 
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one CD (including the sphere win- 
the window not 
receiving flux AB. 
When the light source is at the center 
of the sphere, it can be shown!’ that 
is a 


dow) and results in 


from the zone 


the sum of the sereened areas 
the baffle is at a distance 
0.3 to 04 
times the radius of the sphere. The 
baffle obstructions 
should be painted with the same paint 


as that used on the sphere wall and 


minimum if 


from the center of from 


and any other 


should be as small as possible con- 
sistent with adequate shielding. 

(e) The window must be mounted 
flush with the surface of the 
sphere wall. Depolished pot-opal glass 


is quite commonly used for this pur 


inner 


pose. The criterion for judging the 
suitability of any material for use as 
the window of a sphere is that the 
photometric brightness in the direction 
(that is, 


of view the direction to the 


photometric device — usually fixed) is 
independent of the direction of the 
incident flux. The area of the sphere 


window should be small. In most 
spheres the photometric brightness of 
the external surface of the window is 
used as a measure of the illumination 
There seems to 
this 


more generally employed 


of the inner surface 


be no particular reason why 
method is 
than the more direct one of measuring 
directly a properly shielded portion 
of the 
wall with a photometer. 


(f) The 


surface of an integrating sphere (or 


inner surface of the sphere 


paint used on the inner 


enclosure) must be non-selective and 


diffusing. Several laboratories have 


developed satisfactory paints in the 


last few years.* 

(g) There are two common methods 
of using an integrating sphere. The 
first is a true substitution method 
where the standard lamp (or lamps) 
and the test lamp are placed in turn 
in the sphere socket at the center of 
the sphere (as shown in Fig. 12). In 
the other method, known as the “simul 
taneous” method, both standard lamp 


and test lamp (or unit) are in the 
sphere throughout the measurements; 
this arrangement of lamps and screens 
is shown in Fig. 13. The first measure 
ment is made with the standard lamp, 
L,, alone lighted. The second measure 
ment is made with the test lamp (or 


ie available from Benjamin 
Canal Street, New 
General Electric 
Onhlo 


*'Bphere paint’ 
Moore and Company, 611 
York, New York and the 
Oompany, Nela Park, Cleveland 
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When Ll, is a 
such as an are 


unit), L,, alone lighted 


luminaire or souree, 
lamp, where the luminaire or necessary 
auxiliary equipment has a considerable 
superficial area, the disturbance of the 
reflected flux distribution in the sphere 
by this apparatus is then nearly the 


both The 


extent of this disturbance may be fur 


same for measurements 
ther reduced by painting as much as 
possible of the external surface of the 
luminaire and auxiliary equipment 
with sphere paint or by covering it 
such as 

baffles 


and S, are required; the first, 


with a white matte material 


white blotting paper. Three 


5;, &e 


S,, is needed to direct light 


from either souree from reaching the 


prevent 
other source and the other two, 8S, and 
S,, are needed to shield the sphere 
window from direct light from L, and 
L,, respectively. The positions of L, 
and L, should be as nearly as possible 
symmetrical with reapeet to the sphere 
window, but they should not be too 

will be 
and TL, 


close to the surface of 


close together or the size of Sy 
The 


should not be 


CX CORNIVE sources, L, 


the sphere. A compromise is to place 
between the 
The 


areas of all the baffles are kept as small 


each source about midway 
center of the sphere and surface 
while 


as possible providing adequate 


shielding and they are, of course, 
painted with sphere paint 


(h) A 


ous method i« to take, first, a reading 


variation of the simultane 
with the standard lamp lighted alone 
and with all baffles in place, then a 
reading with the standard lamp lighted 
with the teat 


mounted in the sphere, 


and lamp (or unit) 
but not lighted, 


and finally, a reading with the test 
lamp alone lighted, the standard lamp 
being in the sphere but not lighted 
The first second readings 


and give a 


the absorption and dis 
flux 
duction of the teat lamp or unit into 
This 


results 


measure of 


turbance of caused by the intro 


factor is then used 


obtained in the 


the aphere 
to eorreect the 


third reading 


6.5—Measurement of Photometric 


definition ot 
that 


necessary to 


Brightness — (a) The 


photometric brightness suggests 


for a surface it is only 


determine the luminous intensity in a 
given direction and divide this by the 
projected area of the surface in that 
direction."* In practice, however, this 
direct method cannot usually be ap 


plied since the surface must be meas 
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s 
Figure 14. Distribution photometer. In 
measuring the distribution of light 
around a source some system of mirrors 
is employed. One such arrangement 
that may be used when the ceiling 
height is comparatively limited is illus 

trated. 


ured from a distance sufficiently great 
for the surface to be considered to be 
a point, so that the inverse-square law 
will be valid, and often the area can 
not be determined with sufficient accu 
racy. If the surface is of sufficiently 
high photometric brightness the use of 
a diaphragm with an aperture of accu 
rately known area placed close to the 
surface will permit the direet method 
to be 


used. An aperture in the form 


of a square of l-inch side or a cirele 


of 1% (1.1284)-ineh diameter are con 
measured luminous 


venient and the 


intensity, expressed in candles, will 
give at once the photometric bright 
per square For 


to be valid the 


ness in candles inch. 
the inverse square law 
distance from a one inch square would 
foot 


one-half of one per cent). 


need to be about | (error to be 
about 

To be sure that the eye of the observer 
is in the photopie range the illumina 
tion produced on the sereen of a visual 
photometer should be at least 2 foot 
about 50 per 


eandles (allowing for 


cent absorption in the photometer) 
Henee, the photometric brightness of 
the surface being measured would need 
to be around 2 or 3 candles per square 
inch for the direet visual method to be 
ipplicable 

(b) In other 


which the 


a diffusing sur 


CASES, 


face, for reflection factor 


for specifie conditions of incidence, 


spectral energy distribution, and angle 
of view is known, is used either as a 


means of calibrating a photometer 


(with a given illumination provided) 
photometri 


or for matching the 


brightness of a comparison surface 


The photometric brightness of the test 


fo Photometry 


surface is the product of the luminous 
(reflection factor) for the 
(determined by 
careful laboratory measurements) and 
the illumination in footeandles. This 
product is in footlamberts, which, 
when divided by # is expressed in 


reflectance 


specifie conditions 


eandles per square foot or, when di- 
vided by 144 is expressed in candles 
per square inch, 

(c) In the 
assumed that the photometric bright 


above discussion it is 


ness being measured is sufficiently 
great that the observer's eye is in the 
photopic state. This oecurs when the 
value is above 1,000 microlamberts (1 
0.929 footlamberts, 


which is produced by approximately 


millilambert or 


1 footeandle on a perfectly reflecting, 
When 


the value is much below 1,000 micro 


perfectiy diffusing surface). 


lamberts the special technique de 


scribed in Section 6.8 should be used 


6.6—Candle power Distribution — 
(a) In many applications the distri 
bution of luminous intensity (candle 
power) about a source is of more in 
of total 
Furthermore, knowledge of the 


terest than a measurement 
flux. 
flux distribution in zones is of great 
value in predicting utilization of light. 
Two luminaires may have the same 
light output but widely different dis 
tributions of luminous intensity, one 
totally 


lighting with all the flux being directed 


being suitable for indirect 
upward while the other is suitable for 


direct lighting and has only down 


wardly directed flux. In another ap 


plication, the fundamental standards 


of luminous flux, which are used to 
ealibrate other lamps by use of an 
integrating sphere, must be evaluated 
by measuring the distributions of lu 
minous intensity and caleulating their 
total flux (see Section 6.6 (f)). 

(b) The distribution around a source 
(lamp or luminaire) may be deter 
mined by positioning it on an axis of 
symmetry and determining the mean 
intensities” at various angles in planes 
passing through the axis about which 


This 


done by moving the photometer on an 


the lamp is moved,!® could be 


arm pivoted on a horizontal axis pass 


ing through the light center of the 


lamp. Since most visual photometers 
are rather bulky and the observer must 
be at the photometer head, it is cus 


*The mean intensity may often be determined 
by rotating the source at about 50 rpm about 
ite axis 
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tomary to use a system of mirrors 
which bring the light to the photome 
ter. One such system is shown in Fig. 
14. When a photoelectric photometer 
is used, it is possible to mount the 
receiver on an arm that rotates about 
the horizontal axis through the light 
center of the lamp. 
(c) Since the 
source to the receiver should be great 
for the 


be valid (the distance can be shortened 


distance from the 


enough inverse-square law to 


somewhat in cases where relative 


values only are desired), the arm 
would be excessively long when meas 
such extended 
fluorescent tubes. To 
the National Bureau of Standards has 


constructed its large distribution pho 


uring sources as some 


conserve space 


tometer in the form of a ferris wheel 
Fig. 15. The light 


centered in the 


as shown in from 


the source wheel 
travels to mirror M (one spoke being 
omitted in the drawing to show the 
light 


electric 


and thence to a 
cell, P. Baffle B, 

light from being reflected by the mir 
cell 
baffles B, and B, (with cireular aper 
light 


mirror from 


path) photo 


pre vents 


ror to the from the walls, while 


tures) prevent from directions 


other than the reaching 
the cell. This arrangement permits the 
use of a 25-foot photometric distance 
in a 20-foot space; a single-arm dis 
tribution photometer would require a 
50-foot 


diameter for a complete are 


around the 
(d) Luminaires or large 


sources which ought not to he 


source, 


bu | k y 
rotated 
value must be 


to obtain an average 


measured in a number of vertical 
planes to insure that the average is 
sufficiently aceurate for the intended 
purpose. For example, the minimum 
number for a luminaire using fluores 
cent lamps would be three, one in a 
plane parallel to the tubes, one in a 
plane perpendicular to the tubes and 
one intermediate plane at 45 degrees 
to the other two, all realized by orient 
ing the luminaire 


of angle 


(e) The zero of 
in the 


the seale 


vertical plane is customarily 
taken at the bottom, direetly beneath 
the souree for general 


The 


plane at which readings are taken will 


lighting lumi 


naires angles in the vertical 


depend upon the nature of the distri 
bution curve; if the flux is confined to 


a narrow zone or varies greatly with 


the direction of view, a number of 


measurements at closely spaced angles 
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For 
lighting luminaires sudden changes in 


will be required. most general 
distribution are avoided by the de 
signer and readings are taken at 10 
degree steps, commencing with 5 de 
grees 

(f) To obtain the flux in any 


or for the total flux, it is necessary to 


zone, 


use zone factors which are the zonal 


areas on a unit (radius) sphere.*° 
The zone factor is the difference in the 
cosines of the bounding angles of the 
zone multiplied by 2”. For the cus 
tomary 10-degree zones used in meas 
uring luminaires the factors are those 


Table V. 


lamps in a multiple lamp unit) in the 


given in If the lamp (or 
luminaire is operated at rated lumen 
while the distribution curve is 
obtained, the computed total 
divided by the 
rated output of the lamp is the effi 


output 
output 
from the luminaire 
ciency of the luminaire 

(g) The 
Society publishes recommended testing 
1 
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procedures*' for various types of 


lighting devices, luminaires and fix 
tures and these procedures should be 
followed These 


revised 


whenever possible 


procedures are reviewed and 


Trom time to time 


6.7— Measurement of Beam Candle. 


power— (a) In the case of beam pro 
jection apparatus, the candlepower in 
various parts of the beam is measured 
and the light 


output, expressed in 


Pigure 15. Large distribution photome 
ter at the National Bureau of Stand 
ards. The light from the source centered 
at L travels to mirror M and thence to 
a photoelectric cell P. The arrangement 
permits the use of a 25-foot photometric 
distance in a 20-foot space; a single 
arm distribution photometer would re 
quire a 50-foot diameter for a complete 
arc around the source 
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TABLE V.—Zone Factors—-10-Degree 


Zones. 
Zone Factor 


Mid- Zone Angle Zones 


175 70 on4 
145 0.20 283 
l 20-20 468 
i4 ‘ 0 428 
8 i4 
i2 ‘ “ a07 
11 

10 


“5 


lumens, is caleulated from the distri- 
bution of beam candlepower. It is cus 
tomary to determine the illumination 
at a known distance from the search- 
light and calculate the luminous inten 
sity of an hypothetical point source 
which at that distance would produce 
the same illumination. The term “ap 
parent eandlepower” is used for this 
value; the distance used in making the 
measurements should always be stated 
so that an estimate of the magnitude 


of the 
ments are liable may be made, 

(b) The “edge” of the 
commonly taken at the 
eandlepower is 


errors to which the measure 
beam 18 
line along 
which the apparent 
equal to '/,9 the average of the 10 
maximum apparent candlepower read 
ings taken in accordance with the JES 
Guide for the Photometric Testing of 
Floodlights of 
Beam 
taken at the 
projector by a 
edge of the beam to the other 
(c) The 


quired** 


10 to 160 Degrees Total 


Spread. The beamspread 18 


subtended at the 


angle 


line running from one 


photometric distance re 
(the 
necessitates the use of an out 


photometric range) 


olten 


door range. The transmittance of the 


over the range must be 


This 


permanently 


atmosphere 


compensated for may be done 


by use of a mounted 


searchlight for 


auxiliary which the 
deter 
The 


photome ter and 


candlepowet ean be 


hort 


apparent 


mined on a indoor range 


use of a photoelectrie 


recorder with this earchlight 1 a“ 


great convenience if an extended series 


of measurements is to be made 


(d) When 


in daytime 


measurements are made 


outdoor extremely careful 


hielding of the photometer j re 


quired \ reading with the projector 
turned 180 degrees from the photome 
obscured should be 


ter or otherwise 


made periodically to determine the 
contribution of the background around 
This “blank” or 
ubtracted from .all 


When tests are 


the projector “no 


light” reading is 
beam measurements 


Photons liu 





made infrequently, it is preferable 
that they be made at night to avoid the 
need for considering the background 
contribution to the measurement 


(@) For 


having a fairly wide spread, such as 


small beam projectors 


those used for floodlighting and for 


automobile headlights, the test methods 
outlined in the recommended test pro 
Engineer- 


Society of 


cedure of the Illuminating 


ing Society and/or the 
Automotive Engineers* should be fol 
lowed 


(f) Beam 


arily 


projectors are custom 


mounted on a goniometer and 


rotated about vertical and horizontal 
axes to obtain the eandlepower distri 
bution. In 


projector is 


processing the results the 


considered as fixed, and 
the angular deviations at which the 
measurements are taken are plotted 
However, since actually the photome 
ter is fixed and the projector is ro 
tated, turned 


when the projector 




















Figure 16. A measuring apparatus where 

the projector turns about a fixed hori- 

zontal axis and also about an axis which 

in the position of rest is vertical and 

upon rotation follows the movement of 
the horizontal axis 


Figure 17. A measuring apparatus 

where the light source turns about a 

fixed vertical axis and also about a 

horizontal axis following the movement 
of the vertical axis. 
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“to the right upward” the direction of 
measurement with respect to the axis 
of the “to the 
left downward.” 

(g) Since 
beam may vary rapidly from point to 


heam has a deviation 


the eandlepower in a 


point, the receiver should be some type 
of integrator which integrates the flux 
definite fraction of a 


received over a 


square degree. For small projectors 
and floodlights where a photometric 
distance of 100 feet may be used with 
out introducing appreciable depar 
tures from the inverse-square law, an 
integrator accepting the flux in a 
square degree is recommended (20.94 
‘ 20.94 inches at 100 feet) 

(h) A 


the flux in a beam of light projected 


sphere will also integrate 
into it through an aperture. Its use 
in this manner requires extra care in 
placement of baffles and in being cer 
tain that the sphere wall is closely a 
diffuser. Such 


periect measurements 


are usually made by measuring the 


brightness of the sphere window or 
sphere wall by one of the methods de 
scribed in Sections 6.4e and 6.5. 

(i) Two types of goniometer are in 
first the hori 


zontal axis of rotation is a shaft con 


common use.* In the 


tained in bearings in the fixed frame 
The apparatus turns first around this 
fixed horizontal axis, and then also 
around an axis starting in the vertical 
rotation 
(Fig. 16) 
It is also possible, however, to have 
fixed 


and the horizontal axis following the 


position and following the 


about the horizontal axis 


the vertical shaft in bearings 


“Sections 6.7 (i), (j), (kk) and (1) are de 
rived from an article which appeared in Vol 
9, No. 4 of Philipa Technical Review. This 
wae « reissue of an Internal Technical 
Announcement” published in Dutch. In the 
English reissue errors occurred. These have 
been corrected in the text here in accordance 
with a letter from Dr. Ir. J. Bergmanse of 
Philips in which he requested that, in this 
acknowledgment, the following statement would 
be introduced 

One woald think that the polar axis of the 
system of coordinates would have the same 
direction as the polar axis of rotation of the 
spotlight (se of the goniometer apparatus) 
That thie ie mot the case becomes obvious 
when one realizes that during measurement 

(a) the measuring direction is stationary 

(b) the spotlight moves 
whereas in the light distribution diagram it is 
supposed that 

(a) the spotlight is stationary 

(b) the measuring direction moves 
So also when measuring one has to consider 
the whole procedure as if 

(a) the epotiight were stationary 

(b) the measuring direction with the whole 
world in fixed connection with it were moving 
in respect to the stationary spotlight. 

“Consequently the polar axis of the light 
distribution diagram te the axis which is eta 
tonary with respect to the spotlight. This 
happens to be the movable axis of rotation of 
the gonliometers.” 


fa Photome tr " 


movement around the vertical axis 
(Fig. 17). This is the second type of 
goniometer. Unfortunately there is no 


whieh 


international agreement as to 
type is to be taken as standard. As a 


consequence, unless the type of ap- 
with which the distribution 
was measured is specifically stated, the 


paratus 


results may in some instances be mis 
construed. 

(j) One method of determining the 
luminous flux in a beam is to measure 
the areas between isocandle curves in 
an isocandle diagram constructed from 
the ecandlepower measurements. In 
preparing such a diagram it must be 
remembered that the isocandle curves 
actually lie on a spherical surface. 
As long as the divergence of the beam 
does not exceed 5 degrees in any diree 
tion from the axis, the isoeandle curves 
may safely be regarded as lines in a 
flat plane, and may be plotted as such 
If the beam has a wider spread, the 
isocandle diagram must be projected 
on a flat plane. This is in essence the 
procedures followed by a geographer 
in making a map. It is not possible to 
project spherical figures onto a flat 
plane so as to give a true reproduction 
of both the shape and the area of the 
figures, but there are several methods 
by which a projection is obtained that 
gives either one or the other feature 
of the 
One method widely used in photome 


figure in its true dimensions. 


try, because it has the advantage of 
producing area-proportional figures, is 
the so-called “sinusoidal projection.” 
By this method a point on a sphere 
(of radius r) with the coordinates 
longitude 1 and latitude b is deter- 
mined on the flat plane by the flat co 
ordinates : 


1 rleosh, w rh 


(k) The two types of goniometer 
shown in Figs. 16 and 17 produce 
different 
and in order to avoid errors it is nee 
essary to differentiate clearly between 
them. With the apparatus shown in 
Fig. 16 the 
around the horizontal axis may be re- 
garded as longitude, and the rotation 
around the other axis as a movement 
in latitude. The poles of this system 
lie in the horizon in a direction per- 
pendicular to the optical axis of the 
projector, and the equator passes 
through the zenith. As the projector 
is turned about the vertical axis the 
merid- 


two sinusoidal projections, 


angle of the rotation 


measuring direction describes 
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ians, and as it turns about the hori 


direction 
Fig. 18 
and 


zontal axis the measuring 


describes circles of latitude. 


illustrates how these meridians 
circles of latitude are represented in a 
With the type 
Fig. 17 the 


vertical 


sinusoidal projection. 


of goniometer shown in 


rotation about the axis is a 


movement in longitude, and the rota 
about the horizontal axis is lati 

The 
zenith and the nadir, and the equator 


tion 


tude poles coincide with the 


coincides with the horizon. As the 
projector turns around the horizontal 
axis the measuring direction describes 
meridians, and as it turns around the 
vertical axis it describes circles of lati 
Fig. 19 shows the grids corre 
this 


with 


tude. 
sponding to the movements in 


system projected sinusoidally, 
some of the meridians and circles from 
Fig. 18 added as dotted lines for pur 
poses of comparison. 


(1) When the beam spread is small, 
the type of goniometer on which the 
measurements were taken would have 
a negligible effect on the calculated 


luminous flux. However, where the 
beam spread is of the order of 20 de 
grees or greater, to interpret measure 
taken Fig. 16 
goniometer as having been taken with 
Fig. 17 
serious 


ments with a type 


equipment would lead to a 


error. This is illustrated in 
Fig. 20, which reproduces on an en 
larged scale the central part of the 
diagram of Fig. 19. It is obvious, for 
that the 
with a Fig. 17 type goniometer at 30 
and 30 


A in Fig. 20) makes an angle 


instance, bearing obtained 


degrees north degrees west 
( point 
of approximately 5 degrees with the 
position obtained at the same bearings 
with a Fig. 16 goniometer (point B) 
then, when 


Obviously, measuring 


beams with a wide divergence it is 


always essential to state with what 
type of apparatus the measurements 
taken. Fig. 21 sinusoidal 
projection of an isocandle 
plotted eandlepower 
ments made with a goniometer of the 
The total flux 


calculated by 


were is a 
diagram 
from measure- 
type shown in Fig. 17. 


in this beam can be 
measuring with a planimeter the area 
between each two successive isocandle 
curves, and multiplying by the esti- 
mated average candlepower for that 
area. 

(m) The luminous flux in a beam 
may also be caleulated directly from 


ihe eandlepower measurements, with- 
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The sinusoidal projection of 
belonging to the measuring 
apparatus of Fig. 17. 


Figure 18. 
the grid 





2 
Sat pi ee 


Figure 20. The middle part of the dia 
gram illustrated in Fig. 19 on a magni 
fied scale. The bearing indicated by 30 
degrees north and 30 degrees west 
(point A) by means of the apparatus 
according to Fig. 17 makes an angle of 
about 5 degrees with the same bearings 
obtained with the apparatus of Fig. 16 
(point B). 


diagram 
that de 
deter 


out plotting an isocandle 
This 


seribed in 


method is similar to 
Section 6.6 (e) for 
mining the flux represented by a sym 
metrical candlepower distribution ob 
tained on a distribution photometer, 
“ree 
The 


candlepower 


except that here the areas are 
tangular,” rather than annular 
factors by which the 
values are multiplied are proportional 
to the lune of a unit (radius) sphere 
included between the bounding verti 
eal and horizontal angles of the spher 
ical rectangles used in obtaining the 
distribution. The bounding angles are, 
of course, chosen so that there is no 
overlapping of the spherical rec 


tangles. For a goniometer of Fig. 17 
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Figure 19. For comparison some merid 
ians and small circles of Fig. 18 are 
shown as dotted lines on the sinusoidal 
projection of the grid belonging to the 
measuring apparatus of Fig. 16. 


90° 


Figure 21. The iso-candle diagram of a 
“Cornalux” lamp in sinusoidal projec- 
tion. The luminous intensity is given 
in candles, while the total luminous flux 
of this light source amounts to 1320 
lumens. From the diagram it may be 
read that this lamp, which is used for 
ceiling lighting, emits its light in a 
rather narrow beam 


construction the area of the lune in an 
octant, included between two angles in 
the vertical plane perpendicular to the 
horizontal of the 


proportional to nf? 180, where p 18 


axis goniometer, is 


between the bounding 


The 


between 


the difference 


angles of the lune, part of a 


given lune included two 


angles in the horizontal plane, perpen 


dieular to the vertical axis of the 


goniometer, is proportional to the dif 


ference in the nes of the bounding 
angles (measured from the axis of the 
beam). The factor for any spherical 
PD 7/180 
where @ is the ver 


and 6. 


rectangle then is given by 


(sin 4. in §,), 


tical angular interval and 6, 


are the bounding horizontal angles 
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For example, if readings are taken at 
the midpoint of 6-degree vertical lunes 
and at the midpoint of 10-degree hori 
zontal angles, the factor for the spher 
ical reetangle corresponding to the 
reading at 35 degrees from the beam 
axis in the horizontal plane (bounding 
angles 30 and 40 degrees) is 6/180 
(ain 40 ein 30) or 0.014958. 


goniometer of the type shown in Fig 


For a 


16 the angles are reversed, and ® in 
the formula for the factor becomes the 
and 6, 
beeome the bounding vertical 


horizontal angular interval, 
and 9, 
angles. Tables of lunal, analogous to 
zonal, factors for various vertical and 
horizontal spacings for both types of 
apparatus are available”. %.2* In 
making flux calculations by this meth 
od it is essential to distinguish between 
the two types of goniometer, and to be 
sure that the lunal factors are the cor 


rect ones for the instrument used 


6.8-—Low Brightness (Photometric ) 
(a) In , 


2 the character 
istics of the 


Section 
eye for the photopie, 
and were dis 


cussed All 


measurements are assumed to be made 


meso pi scotopic states 


ordinary photometric 
with the observer's eye in the photopie 
The 


no longer be regarded as light-adapted 


or light adapted state eye can 
brightness is 
The 
photometric brightness of the various 
both 


eent and phosphorescent, is usually in 


when the photometric 


much below 1,000 microlamberta. 


luminescent materials, fluores 
the mesopie and seotopie ranges. 


(b) 1 he 


ways to 


following are four of 


several assign numerical 


values to a seale of photometric 
brightness below the photopic range: 
(1) Arbitrary application of the 


photopic luminosity function to all 


photometric brichtnessesa by making 


visual comparison of fluorescent and 
phosphorescent materials only, with a 
standard of similar spectral com posi 
tion ,the standard to be evaluated by 
way of the standard luminosity factors 
(see Seetion 3.7). 

(2) Adoption of an arbitrary pho 
toelectric procedure for evaluating the 
radiant energy from fluorescent and 
phosphorescent materials. 

(3) Definition of 


of mesopie and seotopie photometric 


the unit and seale 


brightness in terms of the hypothetical 
equal-energy source. 

(4) Definition of the unit and seale 
of mesopie and seotopie photometric 
brightness in terms of an ineandescent 


208 


specified 


2353 or 


lamp operating at some 


color temperature, such as 
2042 degrees Kelvin.™ 

(c) The standard photopic lumi 
has been used in 


nosity funetion (1) 


some eases. Radioactive green mate 
rials have been evaluated in this way 


Fach 


acterized by radiant energy of a new 


for some years. material char 
spectral composition requires the set 
ting up and evaluation of a new stand 
a.rd. For various samples of the same 
material, the method gives useful com 
parisons; but because of the Purkinje 
effect, the 


brightnesses of 


photopic photometric 


two materials e¢om 


pared to one another do not neces 
with the observable 


sarily correlate 


brightnesses in the mesopic and seo 
topic ranges of the materials. 
(d) A better correlation 


able by arbitrary adoption of a photo 


is obtain 


eleetrie procedure in which the source 


filter photocell (or phototube ) com 
bination is approximately equivalent 
to the 


within the 


somewhere 
(2). It is 


obvious, however, that no one luminos 


luminosity function 


mesopie range 


ity funetion ean be generally valid. 


(e) Procedures (3) and (4) are 


similar and give values of mesopiec 


and photometric brightness 


that 


scotopic 
correlate well with subjective 
brightness. The use (3) of the hypo 
thetical 


bring a unique, logical simplicity to 


equal-energy source would 


the general concept of photometric 
brightness, but the predominant opin 
ion? was that an incandescent filament 
lamp source at 2360K is more con 


venient in practice and, on that ae 


count, preferable for tentative stand- 


ardization and use at the present time. 
It has recent 
international meetings 

he the black 
than 2353K.** By this choice the com 


mesopice 


recommended at 
that the 
body 


been 
base 
platinum rather 


parison source is assigned 
and scotopic photometric brightnesses 
by the 


law, aperture relations, ete.) used for 


same methods (inverse-square 
photopic photometric brightness. 

(f) A photometer using a compari 
son fleld of color temperature 2353K 
and mechanical control of the photo 
metric brightness of this field has been 
is now commercially 


designed®® and 


available. 


6.9—Homochromatic—(a) The most 
precise photometric comparisons are 
possible only when the sources being 
compared have identical spectral com- 
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position, in which case they emit light 
of the same color. When the compari 
son is a truly homochromatie one, any 
may be 


response 


linear or calibrated device 


having spectral 


In fact, valid comparisons can 


used, any 
eurve. 
be made by using a narrow range of 
wavelength. Consequently, an effort 
should always be made to reduce any 
difference in spectral composition of 
the sources as much as possible, as, 
for example, by use of color matching 
filters. 

(b) Visual 


sons of sources having the same color 


photometrie compari 
ean be made with a precision of better 
than ¥% of one per cent, provided a 
well-made equality-of-contrast Lum 
mer-Brodhun photometer head is em 
ployed. Photoelectric and radiometric 
photometers can, with proper precau 
tions, attain the same or slightly better 
The 


tometry depends upon care in avoid- 


precision. accuracy in all pho 
ing stray light, cleanliness of photome- 
ter parts, use of distances where the 
inverse-square law is valid, and atten- 


tion to many details. 


6.10—Heterochromatic— (a) When 
the eye is required to decide when 
equality of brightness or equality of 
contrast exists between comparison 
surfaces illuminated by sources having 
different spectral compositions, it en 
counters a difficulty which increases as 
the color difference becomes greater. 
The principal methods of heterochro 
cascade 
method, 
and the 


use of color-matching or color-equaliz 


matie photometry are the 
method, the 


flicker- photometer 


com pensation 


method, 


ing filters. 
(b) The 


of dividing up the color difference by 


easeade method consists 
making the photometric settings in a 
When 


filament lamps operating at different 


number of steps. ineandescent 
color temperatures are to be compared, 
it is possible to divide the color differ- 
ence into a number of steps, by using 
lamps operating at intermediate color 
temperatures. 

(c) In the compensation (or mix 
ture) method the color difference is 
reduced by illuminating one or both 
of the comparison surfaces with light 
from both the sources being compared. 
While the reduction of the color dif- 
ference improves the ease with which 
a balance of the fields is obtained, the 
sensitivity is correspondingly reduced, 
since the photometer surfaces do not 
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receive light from a single source; in 


fact, carried to the extreme, the color 


difference and sensitivity vanish to 
gether. 
(d) The flicker photometer is a 


means of heterochromatic photometry 
in whieh a single field is alternately 
illuminated by the sources to be com 
pared. The observer sees a flicker, in 


positions of photometric unbalance, 
due to color difference and difference 
in photometric brightness. Above a 
certain rate of alternation (which is 
moderate) the color sensations blend 
while the flicker due to difference of 
photometric brightness persists and its 
disappearance under some observing 
indication of 


These 


conditions is a reliable 


equal photometric brightness. 


conditions are (1) an illumination of 


the field of at least 25 meter candles 
(about 2.3 footeandles), (2) a field 
size of 2 degrees diameter and (3) a 


background field about 25 degrees in 
diameter and approximately equal to 
the photometric 
One flicker 
really an attachment to be used with 


field in brightness. 


type of photometer is 
an equality-of-brightness Lummer 
preferably with a 
quadrant pattern. This is 
the Ives-Kingsbury flicker photometer 
and consists of an optical path includ 
ing a lens for magnifying the field, a 
rotating prism, an aperture to limit 
the field to the specified 2 degrees, a 
lamp to illuminate the 25-degree back 
These 
optical parts reduce the photometric 
brightness of the field and with weak 


Brodhun cube, 


known as 


ground and an eyepiece lens. 


sources make it impossible to obtain 
the specified field photometric bright 
ness (corresponding to 25 meter 
candles). The Guild flicker photometer 
obviates this by viewing the surfaces 
directly; one is a stationary surface 


and the other a rotating quadrant 
sector, disk, the stationary surface 
being viewed through the rotating 
disk. Where a large color difference 
exists, a flicker photometer gives re 
sults which are more consistent and 


dependable than those obtained by the 


use of the equality-of-brightness or 


equality-of-contrast photometers 


(e) In heterochromatic photometry 


observers may be tested by means of 


certain test solutions,“ and the read 


ings of a group of observers are 


plotted against their Y/B ratio and 
the value corresponding to Y/B 1.00 
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determined. The Y/B, yellow-blue, 
ratio is determined by the use of test 
solutions which transmit the yellow 


and blue portions of the spectrum.*? 
The ratio is 1.00 for a color tempera 
2080K (the 


carbon-filament 


ture of approximately 


color temperature of 
lamps), and the “normal” value for 
other color temperatures may be cal 
eulated from the spectral transmit 
at 2700K, for 
example, the ratio would be 0.84 for 
the 
with Y/B ratios outside the range 0.80 
to 1.20 (for 2080K) 
ered to have abnormal color vision and 


take that 


tances of the solutions; 


“average” observer Observers 


may be consid 


should not observations are 





to be used in important measurements. 
The should have 


an average Y/B 


group of observers 


ratio of approxi- 
mately unity, with any observers near 
the extremes of the normal range oc 
in offsetting 
The 


equalizing 


eurring pairs or groups. 


(f) 


color 


matching or 
the 


use of eolor 


filters reduces 
measurements to a homochromatic 


may be 


basis and any photometer 

used. It is necessary to determine the 
transmittance of the filter for light 
of the spectral distribution of the 
source with which it is used. The fac 
tor for the filter can be determined 


by means of spectrophotometric data 


and the standard luminosity factors. 


Section 7— General Guide to Photometry 


Standards 


7.1—Primary—(a) A primary stand 
ard of light is one by which the unit 
of light is established and from which 
are de 


values of other standards 


A satisfactory primary stand 


the 
rived. 
ard must be reproducible from specifi 
cations. 

(b) Prior to January 1, 
ing the development of a satisfactory 


1948, pend 


primary standard, the “candle” was 
represented by groups of carbon-fila 
ment lamps. The values assigned to 
these groups resulted from agreement 
by the the United 
States, Sritain (a 
correlated agreement was reached on 
the ratio of the Hefnerkerze to the 


international candle) and the unit was 


laboratories of 


France and Great 


called the international candle. 
(c) On 1, 1948, a 
eandle” was The 
system of photometric units takes a 
the black-body 


radiator operated at the temperature 


January “new 


established “new” 


primary standard a 


of freezing platinum, and the unit of 


luminous intensity (candle) is defined 


as */eo of the 


luminous intensity of 
one square centimeter of such a radia 
tor 
(d) 
ard is not feasible except in a well 
light 


from it is not greatly different in color 


The use of the primary stand 


equipped laboratory; since the 


General Guide 


from that given by carbon-filament 
standard lamps, such lamps will econ 
tinue to be the working standards for 
practical photometry. Carbon-filament 
values prior to 


standards assigned 


January 1, 1948, may be adjusted to 
the new basis by increasing their nu 
merical rating in international candles 
by 19 per cent without the necessity 
of reealibration. This factor applies 
to lamps operating close to a 


Other 


only 
color temperature of 2100K. 
types of lamps are discussed in the 
next section 

7.2—Secondary—The unit of lumi 
nous intensity at other color tempera 
tures is to be derived from the pri 
mary standard, with the provision that 
Ww hen color differences are involved the 
evaluation shall be made by means of 
the standard luminosity factors® given 
in Seetion 3.7. When light sources of 
higher color temperature are compared 
that is, the 


with the basic standards 


earbon-filament lamps or platinum 


black-body 


in accordance 


standard measurements 
with the standard lumi 


nosity factors give progres ively lower 


values for the “whiter” sources than 
were obtained by visual measurements 
when the international units were 


established The difference between 
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tungsten-flament lamps; furthermore eee vp ‘ hn 
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New York, N. ¥ 
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reprint form from the Iluminating Engi of Test Solutions Used in Heterochromatik 
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1.2.8. Guide for Electrical Measurements 
of Piluorescent Lampe ILLUMINATING Ewa! 
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Available in reprint form from the IDuminat pp. A-20 to A-22, Illuminating Engineering 
ng Engineering Society, New York, N. Y Society. New York. N. ¥ 


group of standard Still other lamps 
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A.LA. Pile No. 31/ 


I.E.S. LIGHTING DATA SHEET — 


INSTALLATION AT UNITED STATES CONCRETE PIPE COMPANY, CROYDON, PENNA 


Floodlighting an Industrial Plant 


LIGHTING OBJECTIVE: To illuminate for advertising purposes the exterior of an industrial plant 


and sign 


GENERAL INFORMATION: This plant faces the mainline tracks of the Pennsylvania Railroad 


and a highway. The facade is approximately 200 feet long and 28 feet high. The letters in the 


3 feet square with a 6 inch stroke The letters are black and building 


sign are approximately 


white (80% RF 


INSTALLATION: Nine Westinghouse No. 1220546 closed floodlights containing 1000-watt PS-52 


clear incandescent filaments lamps are mounted on three 28-foot high steel towers (three units 


per tower The towers are 66 feet apart and 130 feet from the building. Beam-spread is 14 


degrees. The resultant vertical illumination on the building face is 5 footeandles and the sign i 


V isible 500 feet 


Lighting designed by Arthur C. Schafer, Lighting Applications Section, Philadelphia 
Electric Company. 


Lighting data submitted by Arthur V. Schafer, Philadelphia Electric Company, as an 
illustration of good lighting practice and to aid in the design of similar installa- 


tions. 


Published by the Committee on Publications of the Illuminating Engineering Society 
1860 Broadway, New York 23, N. Y 





Here and There 
With 1.E.S. Members 


Looking from the speakers’ table at the 
February 24 meeting of the St. Louis 
Section. Attendance was 96, including 
) ladies who came to hear Robert L 
Coe, Residential Sales Manager of 
Union Electric Co. of Missouri speak on 
"Nine Million Opportunities.” 


One of the 40 high school student finalists in the 15th 

annual Science Talent Search discusses ultraviolet light 

with BE. W. Beggs (left) and R. L. Zahour, Lamp Division 

of Westinghouse, which sponsors the competition, awarding 
$11,000 in scholarships to top winners 





TELECAST Laghting News 


of Current Interest 


Progress in lighting was the subject of the February 8 
meeting of the Michigan Section, with T. C. Sargent, Syl 
vania, as guest speaker. Left to right in photo are, John 
Doyle, Program Chairman; T. C. Sargent, and Les Lyons. 
Meeting was held in the Detroit Edison Sales Auditorium. 


Southern Regional V-P Glenn Park was 
guest of honor and speaker at the Feb 
ruary 14 meeting of the Georgia Sec 
tion, IES, speaking on the future of 
lighting. Left to right in the photo are 
front row, J. Dixon Mitchell, past 
Chairman of the Section; Regional V-P 
Park; Judd Lough, Section Vice-Chair 
man; back row, W. M. Pearson, J. D. 
Poage, J. E. Sweatte and R. E. Lawler, 
who comprise the Section’s Board of 
Managers. Photo is by Tom Haslam, 
member of the Georgia Section 
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LIGHTING NEWS OF CURRENT INTEREST 





Report from the '55 IES Conference Committee Creating Pictures with Light, 
Five-Day Clinic at CLI 


Ten sessions of discussions and demon 


If you need the latest information in standing Of 1 , luncheo 


the field of illumination and want to ours, fashion 


meet others interested in ighting plan shopping, et | ‘ interes , at ons comprised the elinic on “Creat 
attend the 1955 National Tech ind busy o the vives lavt 4 ing Pictures itl Light vith two meet 
September 12 during the week days. On Monday ev s each day from February 7 through 


in informal party is be : ! ‘ ‘ ! ] The elinie this year was 


ighting authoriti or ll parts of for an IES Futurama ections vd igain sponsored by the Chicago Lighting 


the world will be at this me« ' chapters urged now to evele Institute in cooperation with the Chicago 
The Conference Papers Committee en ing skits built around “What ‘ ome Area Camera Clubs Association and the 


thusiastically reports that the papers are n the Y« vv This party i ‘ Associated Amateur (Cinema Clubs 


port of the 1 er populat peap fro \ “ ‘ . 
oruon , populated ' Tat ' Chairman and Co Chairman of the elinw 


this ve will deal with the rm | ) tobors, #1 
year ¥ deal ¥ ! he pra . nates , were Clifton Hyland, Lamp Dept Gen 


plication of light for both f tio une Black | ‘ 
bor: . sdabee — Chicago, and R. L. Me 
esthetic irposes. More paral essions On Tuesday 
fol Intwre ‘ or (‘amera Column 
on lighting applications, «de und in well attended Progr 
Chicago Tribune They also ser 
stallations are planned this ‘ " lex An International outdoor party 
chairmen for some of the individual se 
ever before Papers will be presente ) ele é ‘ark on Wednesda 

sions. with Carl F. Jensen, Lamp Dept 
Monday through Thursda riday . img ile oO h part be —_, I 
Westinghou Chicag Rush Munder 
being reserved for committee t rs. nee 00 On Thursday eve ‘ th ao, ‘KO Un inde 
Sylva etre ’roducts T Chicago 
which will not be held during r larly the wial highlight of the ylvania Eleetrie Produ Ir he 


resi , the o ssions 
scheduled conference sessions banquet and dance preceded presiding at he ther m ion 


Entertainment planned will } lent’s Reception ‘ rer 14 were held at noon and in 





—— 


al : ’ mammal | 


REGISTRATION was 275 at the highly successful Street the National Shade Tree Conference and J. W. Anderson 
Tree and Utility Conference, held March 3-4 at the Wade of the Edison Electric Institute. Printed proceedings of 
Park Manor, Cleveland. It was voted overwhelmingly to the papers presented, in full and with discussion, will be 
hold another such conference in two years. Co-Chairmen available in three to four months at a cost of from five to 
of the meeting were K. M. Reid of IES; E. H. Scanlon of seven dollars 
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Here and There with |.E.S. Members 


Professor J. O. Kraehenbuehbl, University of Illinois. was 
the featured speaker at the February 14 meeting of the 
Rocky Mountain Section, with the present and future in 
illumination courses in universities as his topic. In photo 
at right, are, in the usual order, C. O. Woodworth, Section 
Chairman. Professor Kraehenbuehl; and Thorle Vieau. 


Program Committee Chairman 


Cleveland Section, LE.S., presented 
“The Light of Your Life,” another in a 
series of TV shows on the adventures 
in engineering and science sponsored by 
the Cleveland Technical Societies Coun 
cil, on February 13 over station WNBK. 
Presenting the show are, 1. to r., BR. D. 
Burnham, Wakefield; R. L. Octting, 
G-E; Ronald Springer, high school sen- 
ior; Elizabeth Galambos, high school 
senior; W. C. Brown, G-E; A. F. Wake 
field of F. W. Wakefield Brass; and 
Harvey E. Newman, Westinghouse. The 
IES Coordinating Committee for the 
show was W. H. Kahler, Westinghouse; 
R. W. Mausk, Cleveland Electric Iu 
minating Co.. and Horace G. Schiller, 
G-E Co., Chairman 


Annual joint meeting of the Southern California Section of Dr. Henry A. Knoll, Dean of Los Angeles College of Op 
1.E.8. with the American Institute of Electrical Engineers, tometry, and Don P. Caverly, Sylvania Electric Products, 
February 8, drew an attendance of 145 to hear speakers, Inc. Meeting was held at the Friday Morning Club 
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Color Illustrations 
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Johnson Fastman 
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Speedlighting the Subject Geo 
Heiland Division Minneapolis 

Minneapolis, Minr 

Photography with Low Level Ilan 
F. E. Johnson, Eastman Kodak Co 
ter, N. Y. 

Transmitting Wirephoto Pictures Fred fF 
Francis, Traffic Chief, the Associated /’re 
and Fred Wrieht. Pieture Editer for Al 
There was no admission fee for the 


Corp 
nation 
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Chiea 
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Area Camera ( . 
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dent of the Chicago 
Association, and Cyril 8 


Associated 


Modern School Lighting — Subject 
Of Pittsburgh Symposium 


discussion of modern schoo 


\ panel 
four experts was the subject 
March 18 by 
IES, ea 


different asper 


lighting by 
of the symposium held 
Pittsburgh Section of 
member discussing a 
the topic. Speakers were 

Pratt, AIA, who, as a part 


ner in Ingram, Boyd and Pratt, has d 


Thomas C 


signed the schools of many of 
ships in the Pittsburgh area 

discussed appearance, color, f 
tion, and quantity and quality 
nation 


Hornfeck, PE, 


retained | 


Lawrence W 
electrical consultant 
Pittsburgh School 


sented the role of the Professiona 


Joard and others, pre 


neer: wiring, types of systems, 
foot andles 
Leo R. Travis, superintendent 


Me Keesport School District, was 
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Society Events 


April 11-13, 1955 Inter Mountain Regior 
Conference, Westward Ho Hotel, Phoenix. Ar 
mona 

April 13-15, 1955 South Pacific Coast Re 
gional Conference, Statier Hotel, Los Angeles 
Calif 


1955 Pacific Northwest Re 


Harrison Hot Springs Hote 


April 25-26, 
gional Conference 
Harrison Lake, B. C 

Regional Oor 


Mid western 


May 2-3, 1955 


ference, Edgewater Beach 


Hotel, Chicago i 


Canadian Regional Cor 
Montreal, Que 


May 12-13, 1955 


ference, Hotel Mount Royal 


Central 


Hote 


1955 East 


Lincoln 


May 19-20, 
Conference, Abraham 
Pa 


Reading 


Meeting of LF 
York 


June 9, 1955 


Lake George New 


Northeastern 
Henry Hotel 


1955 
William 


June 10-11, 
Conference, Ft 
George, N.Y 


September 12-16, 1955 INuminating Eng 
neering Society, National Technical Conference 
Hotel Statler, Cleveland, Ohio 


Industry Events 
April 13-15, 1955-——American Inatitute 
Electrical Engineers 


Hotel, St. Petersburg, Fila 


Southern District. Soren 


Society of Motion Pic 


April 17-22, 1955 


Television Engineers, 77th Semi 


Drake Hotel, Chicago 


ture and 
annual Convention, The 


I} 


1955 The American 
Spring 
Baltimore, Md 


Society 
Meeting 


April 18-21, 
of Mechar 


Lord Baltime 


Engineers 


April 25-27, Associatior 
Lighting Mainte r Contractors 


Atlanta 


National 


Conference, He irady Hote 


Inetitute 


May 4-6, 1955— American 


trical Png Middle hasterr 


t Hotel, Columbus, Ohi 


Chicago Electrical Indus 
Hote 


May 10-12, 1955 
try Show, Conrad Hilton Chicago, I) 


May 11-13, 1965 Pacifi Coast Electr 
Association, In Annual Convention, | 
Hotel, 8 Francisce 

May 12-13, 1955 Public Utilities Adv 
ing Association, Annual Netional Cor 
Sheraton Hotel, Chicago, Ill 


May 22-25, 1955 — Nationa! Association Elec 
trical Distributors, 47th Annual Convention 
Conrad Hilton Hotel, Chicago, Ill 


1965 
Engineering 
Los Angeles 


Mainte 
l’acific 


Plant 
Show Pan 


Oalif 


June 12-15, Western 
bance and 


Auditorium 


Edison Electric Institute 
Los Angeles, Calif 


June 13-16, 1955 


Annus!) Convention 
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Lake 


June 13-22, 1955 
mina or ‘i 


tszeriand 


June 20-24, 1955 An an Soci for 
Engineering Education Penneylvania State 


University, State College, Pa 


June 26-July 1, 1955 \ 
r Testing Materials ath Anr 
Chalfonte- Haddon Hall Atlantic City, N 


June 27-July 1, 1955 Ar 
of Electrical Engineers, Sun 


ing, New Ocean House, Swan 


erican Inetitute 
er General Meet 
paecott, Masa 


August 15-19, 1955 
Electrical Engineers 
Butte 


American Institute of 
Pacifie General Meeting 


Montana 


September 25-28, 1955 
tion of Electrical Distributors 
Pacifie Zone 


National Associa 
Annual Con 
Victoria, 


vention Empress Hotel 


September 27-29, 1955 


Show 


Flectrical Progress 
Convention Hall, Philadelphia, Pa 
1955 


Engineers, 26th 


Inetitute of 
Pitts 


October 1, Tentative) 


raf 


irgh, Pa 


Annual Meeting 


National Electronica Con 


October 3-5, 1955 


ference, Hotel Sherman, Chicago, Ill 


October 3-7, 1955 


Television 


Society of Motion Pie 
Engineers, 78th Semi 
Placid Olub, Eases 


ture and 
annual Convention Lake 


County, N. ¥ 


Inatitute of 
Meeting) 


American 
(Fall 
Chicago, 


October 3-7, 1955 


Electrical Engineers Cleneral 


lorrison Hotel 


October 5-7, 1965 Canadian Electrical 
Manufacturers Association (11th Annual Meet 
Hotel Palle 


ng), Sheraton Brock Niagara 


Ontario, Canada 


October 11-14, 1955 National Electrical 
Industries Show, 60th Regiment Armory, New 
York, N. ¥ 

October 17-21, 1955 National Safety Coun 
cil, 43rd Safety Congress & Exposi 


tion, Chicago 


Nationa 


ith Annual Meeting 
onference on Btandards 
Washington, 


October 24-26, 1955 
and Sixth 
American 


p.0 


National ¢ 


Standards Association 


National Ele 
Waldorf-Astoria 


October 30, 1955——Week of 
trical Contractors Association 


New York, N. Y 


Movember 1-3, 1965 Fifth Industrial Elec 
trie Exposition, Hotel Wm. Penn, Pittsburgh 


Pa 


November 2-5, 1955 National Electrical 
Contractors Association Annual Convention 


York, N. ¥ 


Waldorf-Astoria Hotel. New 


November 14-18, 1955 National Flectrical 
Manufacturers Association, Annual Meeting 


rraymore Hotel, Atlantic City, N. J 


Chicago Exposition 
ASME 


November 14-18, 1965 
& Power and Mechanical 
Chicago Coliseum, Chicago, I 
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*Lighting that makes the nation’s 


most important buildings come alive 





Williamsburgh Savings Bank, Brooklyn 
Trotter Series 25-4 with Metal Louvers 
Prowler & Sushan, architects—engineers, 
Lincraft Constr. Corp., gen’! contractor; 
Standard Light’g Fix. Co 


Hydrox Sealtest ice Cream Co., L.1.C. 
Treffer Secies 25-1; 9032 Controiens* 
L & P Elec. Constr. Co., elec. contractor 


Lever House, New York City 
No. 9015 Controiens” Shielded Trefters 


Skidmore, Owings & Merrill, architects 
Silverman & Smith, electrical engineers; 
Geo. A. Fuller Co., general contractors; 
Fishbach & Moore, electrical contractors 


+ = 
*® HOLOPHANE CO 
SOME IMPORTANT ORGANIZATIONS NOW 


USING PHILITE “SERIES 25° TROFFERS ; 
Leading organizations in every field of endeavor are specifying Ruby-Philite 


re ome va today to gain maximum efficiency from their lighting installations. They 
Detroit Neurepsychiatric Wespit have found that Ruby-Philite luminaires provide desired levels of illumina- 
Doughnut Corp. of America tion with a minimum of distracting glare or brightness . . . often at 
- oa — BX substantial savings realized thru higher luminaire efficiency and lower 
thee enelite Cat installation costs. You, too, will find it easier to make your buildings come 
Link-Belt Co alive with proper lighting when you specify Ruby-Philite. Write now for 
oneay omagea complete catalog data 


NYC Put 
(00 or 


uu a 
versity of Pe ylvania & SERIES 25 TROFFERS © Available in 8 different shield 
ea La ings for recess installation in any type of ceiling 
i ae 
es write fer copy 


) Raby-Philite Corp 


32.02 QUEENS BLVD, LONG ISLAND CITY 1, & Y 
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1.E.S. Regional Conferences — 1955 


Pacific Northwest Hotel 
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int Royal Hotel 


Montreal, Quebec 


East Central Abraham Lincoln Hote 


Reading, Pennsylvania 


Northeastern Fort William Henry Hot« June 10-11 


Lake George, New Yor) 








mental in starting the planned progran Architecture, under the direction of Dr 


Dwight E. Gray, Technical Information 


of re-lighting in the McKeesport schools 


Dr. Travis spoke on the physiological Division, the Library of Congress. For 


and psychological values, installation further details write to General Exten 


Pennsylvania State University 


Park, Pa 


costs, operation and maintenance sion, The 


Harry W. Stone, RA, has 
numerous school buildings and is now the 
chief of the Schoo! Plant 


partment of Public Education, approving 


designed University 
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guests business meeting at 
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Technical Report Writing Workshop 
To Be Held at Penn State 


cepted, and officers elected, Chairman 
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has itions from N 


N. Waterman 
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University 
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William E. Short 


Chairman, Elmer Prag 
offers 


Engi: 


The course is 


being 


University’s 


arrit 1955 TELECAST 





The gavel was 
Chairman of the Arkansas Chapter 


Laghting Ve ws 


Highlights of the evening were the 
Chapter’s gavel and 


Williams 


presentations of the 


Charter, with John 8&8 Chair 


man of the next voungest Arkansas Chap 
gavel. Regional VP 


Mvers 


ter, presenting the 
of the Sou ‘ rion, M. J 
ers Charter to its 


Past, 


then hance 
Chairman 1 gave talk on the 
Present and " of the Dluminating 


engineering 


EE! Sales Conference 
Held in Chicago 


conference of 
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Beach Hotel, 


The 2last 


Edison Electri 


unnual sales 
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28.31 at the Edgewater 
Chicago 

The Monda 
Home Service Meeting with discussion on 
Home 


sell electricity, and the 


i full day 
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The Tuesday meeting consisted of four 
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‘ 
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The Genera 


Wednesday mo 


Sessions convening on 


rning and carrying through 
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dent of Southern California Edison Co., 
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Continued on page 12A) 


REGIONAL V-P M. J. Myers presents the Charter of the new Central Oklahoma 


presented by John 8. 


Other out-of Chapter guests were 


Chairman of the Oil Capital Chapter and Roy Walters of Tulsa 
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tions. Memb of the National Electri 


(Contract se Association competed for 


two prizes, while all other 


NECA group was Kerr's 
installed 
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Inn, which 
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of Oklahoma 
Department of 
University; and 


eseor Grienn 
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Paper Maker Issues 
Store Lighting Booklet 


food 


devised by 


i for retail stores 
a booklet 
Co Chester, Pa., as 

Store Advisory Service 

me i primarily to 

interest in the benefits of good 

Prizes Awarded in ghting. 

Oklahoma Contractors’ Contest uch light is 


ind ineandescent 


vith suggestions on how 


needed, how fluorescent 


lighting can be com 


entries have been named } bined for best results and how colored 


ial re-lghting ghts ean add product appeal Repre 


Oklahoma Cas a 


May 10954 to Febru 


sentative lighting layout plans are shown, 


ind a simple test for the store operator's 


od electrical contra we in gauging the effectiveness of his 


tan Oklahoma Cit t ghting arrangement Free 


of f the booklet are available from 
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livided into two se P 
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sper Co., Chester, Pa 


Color TV Lighting Discussed 
At Nela Park Conferences 


The ate ehnique of lighting for 
- 
televi nt ‘ ‘ the itstanding 


Studio 


olor 
feature of 
Lighting Conferenes ‘ in General 
tric ighting } Institute at 
17 More 

operators 

marta of the 

programs 

the fundamentals 
ind eolor ry 


und to numerous associated 


ghting problems and their solu 


studio 


tions Discussions and demonstrations 


vere presentes ith G-E lighting sp« 


slietea and «speakers from TV stations 


The elinies were one ‘ n a model 


demonstration studio with a ¢ O0- watt 


nnectable rhtin load The lighting 


iipment is concentrated into 


ge 
color TV 


eameras etures of 


the act 
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ence to lues of the 


lighted sets with the pictures appearing 


simultaneously on the receiver screens 


Among the topics on the first day's 


program were: lighting terms and light 


ing tools; sources for TV: eolor charac 


teristics, lighting output control and cir 


enit requirements; transfer characteris 


ties of current camera tubes, color re 


sponse and tolerable brightness ranges; 
TV camera adjustments for a wide range 
of scene brightness; and accurate render 
ing of color brightness 

The 


devoted, in 


morning of the second day was 


part, to: lighting techniques 
for black and white pictures with three 
distribution 


dimensional quality; power 


Continued on page 156A 


first prize in the NECA group; at right is the Mardi Gras 
Room of Glenn's Hic’ry Inn, which was awarded first place 
in the independent contractors’ section. 


WINNING entries in the two sections of the commercial 
relighting contest sponsored by Oklahoma Gas & Electric 
Co. At left is the second floor of Kerr’s Department Store, 
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Would Thinacitte Chintdul Luninaine 


No wonder Thin-Lite is creating such a sensation from coast to 
coast. Here, at last, is a surface mounted fixture so shallow that 
its depth below ceiling is essentially the same as that of troffers 
fitted with dished shields. Thin-Lite actually creates a semi- 
recessed effect. 

The four different models (right) can be mounted end to end or 
side by side, in any combination, to form an unlimited variety of 
lighting patterns up to any desired size. A few suggestions are 
shown below. 

Thin-Lite luminaires feature metal-framed, molded plastic 
louver panels, secured by LPI’s patented floating hinge which can- 
not be seen from any angle, and which eliminates unsightly latches 
and fastening devices. 

Available through leading electrical wholesalers, Thin-Lite 
luminaires are wired with standard E.T.L. ballasts. 


LIGHTING PATTERNS UNLIMITED 


THR 24049" long, 124" wide, 
2%" thin. Two 48” Rapid 
Start lamps. 


THS 296.97" long, 124" wide, 
2%" thin. Two 96” 
430 MA. lamps. 


THR 440.49" long, 
26%" wide, 2%" thin 
Four 48” Rapid Start lomps. 


THS 496.97" long, 
26%" wide, 2%" thin 
Four 96” 430 MA. lamps, 


Mail Coupon for Detailed Information 


LIGHTING PRODUCTS INC. piissonu bor, tthinots 


Please send me a copy of Thin-Lite Brochure No. 530 
Nome Position 

Company 

Address 


etiam 
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There’s a new, bright look in today’s classroom 


More pleasant, more effective lighting with fixtures of 
extruded Du Pont LUCITE® acrylic resin 


What makes a balanced, economically lighted environment? 
Diffusing luminaires must transmit optimum light without spec 
ular glare or shadow. Panels and sheetings need the shapes and 
colors to harmonize with wall, furniture and floor designs. And 
these fixtures should have the properties to assure long, trouble- 
7 free service 
Du Pont “Lucite” meets all these requirements. Modular units 
and sheeting of extruded “Lucite” have high lumen output while 
: virtually eliminating glare and shadow. “Lucite” can be formed 
readily into desired shapes and is available in a wide range of 
transparent and translucent colors. Fixtures made from ‘Lucite 
are strong, durable, free from discoloration and dimensionally 
stable maintain their efficiency and beauty for many years 


ae, 
For further information on “Lucite” acrylic resin, write to 
E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Depart 
ment, Room 284, Du Pont Building, Wilmington 98, Delaware 
Good Lighting Is Good Business 
This corrugated panel, wide 
Fixtures of “Lucite” acrylic resin ly used for light-diffusing walls 


and ceilings, hasgreatstrength, 
excellent color stability. Beau 
tiful “Lucite” can be made in 
806. v5 par ort many sizes—and in clear as 


are lightweight for easy assembly 
They resiet discoloration. Even 





broad sections are readily fabri 
cated to precise tolerances Above 


is the popular 4 x 4 modular unit BETTER THINGS FOR SETTER LIVING THROUGH CHEMISTRY well as translucent colors 
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In Illuminating Engineering 
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Mitchell, 


Don G 


Ward Zim 


the 


Lamp De; 
Lamp Di 
Kenneth G. Reider, 
tment 
mami 


ndepende! 


Photo by Joe Mahanay 


Oakland, Calif 


PIRE! 


APRIL 


On-the-spot photo of the Leadlight plant as flames shot 400 feet into the 
air and fire-fighters battled to control the raging blaze 
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®@ Tip-to-Tip Beauty 


e All-Luminous 
Appearance 


® Maximum Efficiency 


e All-Plastic, One-Piece 
Shielding 


@ Minimum Maintenance 






Another 
Exclusive... by 
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the ideal answer 


to your problem of blending 
outstanding beauty with top efficiency 
in commercial fluorescent lighting fixtures 


The Scott—Syivania’s new high-efficiency, 


low-brightness fixture with the one-piece plastix 
shielding provides the perfect answer to 
many of your school, office store, and other 
commercial lighting problems 

With a true low-brightness illumination 
source, THE ScoTT gives you outstanding light 
ing characteristics plus the distinctive, modern 
gracefulness of over-all plastic. The extremely 


A “MUST"’ FOR YOUR FILES: Complete information on The Scott 
is yours for the asking. Write today for Booklet F-612. 
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SYLVANIA ELECTRIC PRODUCTS 
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Consult Sylvania on all of your lighting problems. 
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high efficiency of 89.8 percent makes THE Scort 
the most efficient all-plastic shielded fixture 
available today. 
. . + 
THe Scort is another in the long line of 
fluorescent lighting fixture ‘‘firsts’’ by Sylvania 
another Sylvania fixture that keeps pace 
with the demand for more attractive and more 
efficient commercial lighting 


Sylvania Electric 
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Serves a wide variety 
of exacting applications 


Over 50 years of good, practical experience, a 
staff of trained engineers, a modernly equipped 
laboratory and skilled, conscientious shopmen 
give Kopp the ability to supply you with the 
most dependable technical glassware available. 

Whether it be a trim, individually designed 
“*bullseye,”’ a sturdy sight glass or a technically 
perfect lens for traffic or railroad signaling, 
Kopp can guarantee to meet your specifica- 
tions to the letter. Every Kopp lens, color 
filter or roundel, in any size or shape, is en- 
gineered with precision and manufactured 
with craftsmanship. The illustrations on this 
page are but a few of thousands made by Kopp 

Let us submit ideas, designs and prices for 
your consideration. 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
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Strong and 
Clear 


Beam 
LOTelaliae), 


Selective 
Transmission 


oN” series Fixtures 


SCHOOLS, OFFICES & 


@ 90% EFFICIENCY 

@ ONE MAN LOUVER INSTALLATION 

@ EXCLUSIVE “VIBRA-LOCK”™ END SECTION 
@ CONFORMS WITH A.S.A. REQUIREMENTS 
@ PLASTIC OR METAL SIDE PANELS 

@ SIMPLE LOW COST MAINTENANCE 


@ AVAILABLE IN 3 CUTOFFS 
35° — 25°, 35° — 45°, 45° — 45 


@ FLUORESCENT OR SLIMLINE 
4, 6, 8 FOOT UNITS 


There's a colorful NEW CATALOG SHEET with 
complete information about the “N" Series. 
Write for yours today. 


EASTERN FIXTURE CO. 


170 VERNON STREET, BOSTON 20, MASSACHUSETTS 
Phone — connecting all departments GArrison 7-225 
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COMMITTEES 
1954-1955 


All committees are appointed by the President 
subject to approval of the Council and, except 
as provided in the Constitution, terminate at 
the time of the first Council Meeing 
administration, in the month of October. The 
scope of each committee ia indicated 

Duncan M 
of all committees 


each 


Jones, President, ex-officio member 


STANDING COMMITTEES 


BOARD OF FELLOWS — To evaluate the eligi 
bility of candidates for transfer to grade of 
Fellow according to approved by 
the Council 
H, I Chairman, Holophane Co Inc 
$42 Madison Ave.. New York 17, N. Y 
R. M. Evans 8. G. Hibben 
W. V. C. Foulks J. M. Ketch 

R. M. Love 


procedures 


Logan 


COUNCIL EXECUTIVE—To conduct the affairs 
of the Society between Council meetings 

Curtis Lighting 
Montreal 


Duncan M. Jones, Chairman 
of Canada, Litd., 991 8t. Antoine St 
Que., Canada 

R. F. Hartenstein G. J. Taylor 
K. M. Reid M. N. Watermar 
FINANCE — To have direct supervision of the 
financial affairs of the Society and to present 
to the Council an annual report on its financial 
condition. To make recommendations to the 
Council as to the investment of moneys and 
upon all specific appropriations. To prepare 
and submit for approval of Council not later 
than the October meeting a budget of income 
and expense for the ensuing fiscal year 

W. W. Booth, Chairman 
1260 Boston Ave Bridgeport, Conn 

D. P. Caverly ©. C. Keller 

P. H. Hildebrand G. J. Taylor, ex-officio 


General Electric Ce 


GENERAL BOARD OF EXAMINERS—To inves 
tigate the qualifications of all applicants for 
admission to membership: to elect or reject 
applicants for the grade of Associate Member 
and Student Member, to report such action to 
the Council; and to make recommendation to 
the Council regarding applications for transfer 
or election to the grade of Member and for 
transfer to the grade of Member Emeritus 
Clifford Miller, Chairman, Consolidated Edison 
Co. of New York, In 4 Irving Place, New 
York 3, N. ¥ 

Svend Brunn H. E. D' Andrade 
MEDAL AWARD—To evaluate the eligibility of 
candidates for award of the L.E.8. Medal a 
cording to procedures approved by the Council 
Chairman, Lenox Inetru 
ment Co., 2010 Chancellor, Philadelphia, Pa 
Berlon Cooper B. J. Jensen 

G.F. Dean A. H. Manwaring 

C. H. Goddard Ee. M. Strong 

Ward Harrison Walter Sturrock 


George Crampton 


PAPERS — To procure, review and approve all 
technical papers and discussions thereof, for 
presentation National Conferences of 
the Society 

R. M. Zabel, Chairman, Westinghouse Electric 
Oorp., Bloomfield, N. J 

H.F. Davideon, Vice Chairman, Hydro Electric 
Power Comm 620 University Ave 
Terento. Ont 


before 


of Ontario 


APRIL 1955 


Barbrow \ ’ Lowe 
Buttolph 
Fawcett 


Schneller 
Troaper 
Greene H. L. Wright 
PUBLICATIONS —To be responsible for the 
procurement, review and approval of all mate 
rial for the publications of the Society 
than technical papers approved by the Papers 
Committee for presentation at National Confer 
ences of the Society and their discussions and 
ommittee reports, for which it will have publi 
cation responsibility only 
sible for the editing, printing and 
management of the publications of the Society 
specific exceptions may be made by Council 


other 


Shall also be respon 


business 


J. 8. Sechuchert 
Co., 435 


Chairman, Duquesne Light 


Sixth Ave Pitteburgh, Pa 


G. T. Anderson John Ronayne 
H. G. Clam J. A. Schneller 


Aileen M. Page R. M. Zabel 


Section and Chapter Representatives 
P. K. Allen W.A 
J.W 
Ss 


Lan pinen 

Brown 8. B. LeCornu 

Burnha Andrew Louaragand 

Burrall B. F. Lyth, Jr 

Chandler W.G. McIntosh 

Chauvin 4. H. MeKillop 

C. O. Christensen John Metzenthin 

Roy Coss C.J, Miller, Jr 

H. F. Commings H. F. Miller 

John Dougherty M. BE. Monck 

J.M. Doyle ©. R. Nelson 

1. W. Dumbell Paul Norris 

A. W. Felt P. L. Osteen 

J.M. Gaskin H. J. C. Pearsor 

J. Gilbreath N. O. Reed 

Harold tiruber Alex Springs 

M. R. Hazzard Dn. ¢ 

oO D. Hant Charlies Tuma 

R. J. Hoff R. G. Turpin 

White 

R. M. Johnson c.M. J. Weed 
Keith Wood 


Thomas 


James Johnson c.¢ 


Subcommittee on Changes end Improvements 


John Ronayne 
Co., Nela Park 


General Electri 


Ohio 


Chairman 
Cleveland 


Subcommitice on Editerial Content 
R. M. Zabel, Co-Chairman 

trie Corp., Bloomfield, N. J 
J. A. Sehneller, Co-Chairman 

ucts Corp., Highland Park, Ill 
L. EB. Barbrow B.F. Greene 

L. J. Buttolph W. P. Lowell, dr 
H. F. Davidson GA 
C. D. Paweett H.1 


Westinghouse Fle« 


Lighting Prod 


Troaper 
Wright 


Subcommittee on Publication Sales 


H. G. Clam, Chairman 
100 W. Main &t., Bound 


Bilvray Lighting In 
trook, N.J 
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J.D. Harris N. B. Schonbron 


Cammittec 


Personnel for 


COMMITTEES 
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GENERAL COMMITTEES 


ADVANCE PLANNING—To etady the operation 
program publication membership 
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structure 


and to make recommendations to Council 
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R. L. Biesele, Jr W. P. Lowell 

A. H. Clarke ©. ©. Keller 

L. 8. Cooke J. ¥. Whitehead, Jr 

Robert Wiseman 
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Chairman Cornell University 


KB. J, Jensen 


ADVISORY BOARD ON COMMITTEE PERSON. 
NEL —To examine the organization, accom 
plishments, and assignments of committees and 
prepare not later than July lst of each year « 
proposed list of committees and personnel 

KR. F Ohio Edison Co 
Akron 
G. W. Beals A. i. Manwaring 
©. L, Crouch E. M. Strong 

A. D. Hinckley M,N. Waterman 
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Representatives 
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mending the placement of lighting study pro) 
ects in present committees or the appointment 
of etudy project committees to the Society 
President and to expedite euch study projects 
and guide accepted reports into proper Govern 
ment channels 
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Co Chairman 
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graphs. voice records specimens and 
worthy of con 


record of the 


allied tema ae May e sdged 


posing « continuing digest of the 
Bociety's history 
8.6. Hibben Westinghouse Flex 


OCorp., Bieomfield, N. J 
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discussion and practical application 
of lighting recommendations and to conduct « 
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P.O, Winkler 


Section and Chapter Represent attr e+ 
‘ Kh. Albach Db. J. Greene Jr 
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proval of Council, for the general coordination 
of all conference activities, for selecting and 
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REGIONAL ACTIVITIES—To represent the 
respective Regions before the Council and to 
keep the Council informed regarding the af 
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RESIDENCE LIGHTING FORUMS —To stime 
late and assist the Residence Lighting Forums 
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BETTER BUILT 
Mouided plastic louver tor 
extra rigidity resiets 
distortion end pro 
vides comlortabie 
shielding 


for Benjamin’s traditional 


“Better Built Quality” 


| 
BETTER BUILT 
Louver swings 
down trom either 





Commercial Lighting Units 





It is good business to insist on units with “Better Built” 


features like those illustrated here. That's because such features 


and 


BETTER BUILT 
18-gauge steel co 
struction tor oreater 
strength and rigidity 


help cut operating costs, speed up and simplify maintenance, 
insure reduced obsolescence and long-life dependability 


It is good business for the user, because such units give better 


service and save more money. It is good business for those who 
recommend and install lighting equipment, because the I | ! | 


installation of such units results in greater satisfaction and ' 


BETTER BUILT 
Arrows indicate how air 
circulates to prevent 


increased good will. 

Shown here are but a few Benjamin Leader Line units, each 
with just one of its “Better Built’’ features. Manufacturing 
“Better Built” lighting equipment is a tradition with Benjamin dust trom collecting 
That's why you can rely on getting Benjamin Quality in every 


Leader lighting unit 
Ee eee _ 
/ Ts . Be ae O 
( ge / {| ART 
gf > aah Ae 
Special Holteophane Con 


For a complete showing 

= , n uncomtor 
of the Benjamin Leader Line, ee, Oo arene 
send for our FREE CATALOG of shadows! Con 


CONCENTRIC RING 
— meets rigid requirements of 


Education for economy combined 
with quality light. 


trotted light 


where controtied quality lighting is 
des.red 





*Copr., the Holophane Co 


BENZ. 


ae of the Leader Line in Canade 
ted, Hamilton, Ontario 


BETTER BUILT Hobertson inwin Lin 
TO SERVE YOU BETTER 





Sold Exclusively through Electrical Distributors 


Leeder Division of a eshte AO ary Company, Dept. |, Des Plaines, Iilinois . 


sder Line ht equit j ind als bor Industry, Instituti 


er heriy 


farn He 
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vironment and report thereon 
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Central Station Prepertics 
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A. A. Brainerd J. E. Kaufman 
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Chairme 
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A main lobby in the University of Wisconsin Memorial Library. Drop 
bowls of Corning Alba-Lite create interest in the ceiling, prevent any 


feeling of “weight.” Lumingires ore easy to maintain 


Albo-Lite equipped luminaires blend in perfectly with the architectural 
scheme, enriching the various colors through warm, soft, complementing 


light. Each luminaire has four 75-waott 


lamps. tllumination level is 


45 foot-candies and can be increased simply by installing lomps of 


higher wattage. 


Architect 
Roger C. Kirchhoff 


Lighting Engineer 
Albert M. Koga 
Hub Electric Co 


Electrical Contractor 
Russell Hainstock 
Hovey Electric Co 


Consulting Engineers 
Robert E. Hattis 


luminaires 
Corning Alba.-Lite 


Complex requirements determine choice 
of Alba-Lite in $5,000,000 University Library 


A wipe with a damp 


How would you choose luminaires 
for key areas in one of the world’s 
largest and most beautiful university 
libraries? 

The architects and engineers set 
up a list of rigid lighting require- 
ments for the University of Wiscon- 
sin Memorial Library. Against this 
list, they evaluated all possible 
choices to select the one that would 
best meet their standards 

When it came to luminaires for 
lobbies and corridors, the choice was 
large luminous elements with 24 
square bowls of Corning Alba-Lite 


vy CORNING GLASS WORKS 


CORNING, N. Y. 


Crmung PCAP A ceseatch 4 


APRIL 1955 


Glass 


Luminaires equipped with Alba- 
Lite possess the qualities of charac- 
ter and beauty required in a building 
so richly conceived They are dis- 
tinctive without being conspicuous 
another key point on the architect's 
list. And they highlight the beauty of 
architectural design, besides having 
a look of * belonging ‘ 

Pleased with results 

Alba-Lite filled the requirement 
of variation in light output without 
obvious difference in 
And, the luminaires also fit into the 
maint 


brightness 


long-term picture of low 


nance cost 
cloth keeps Alba-Lite looking bright 
and new. And there’s never any dis 
coloration or fading with age 

How would you summarize final 
results? 
simply 
ly pleased with results 

And that 
opinion of everyone who is con 
cerned with Alba-Lite installations 
We'll be 


plete information on beautiful, prac 


The completion report said 
rhe architect was immense 


about sums up the 


happy to send you com 


tical and versatile lightingware, if 


you'll just return the coupon 


CORNING CLASS WORKS, Dept. /E-4, Corning, N. Y 


Please send me 4 copy of the new Architects and Engineer 


ing Claseware, 15-43 


Name 


Firm 


Address 


Handbook of 





ADVANCE FLUORESCENT LAMP BALLASTS 
USED iN TWO FORD PLANTS 


Views of the two new Ford Plants, one in the Engineering and 
Research Center, Dearborn, Mich. (upper picture) and the new 
aircraft wing plant at Claycomo, Missouri, show the use of 
fluorescent lighting installations. Both installations use 
ADVANCE “Certified” uorescent lamp ballasts, specified by 
the fixture manufacturers responsible for the lighting efficien- 
cy. Why not take a tip from successful contractors and use 


dependable ADVANCE Ballasts too. 


> ll 


Designed & Engineered 


BY THE 
WORLD'S LARGEST MANUFACTURER 
DEVOTED EFxclaaduely 10 THE PRODUCTION OF 
FLUORESCENT LAMP BALLASTS 


. Cable Address ““ADTRANS”’ 
50 N. WESTERN AVENUE, CHICAGO 18, ILLINOIS, U.S.A. 
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Examine this courtroom carefully. _trasts or tiring glare with, these beautiful fixtures also 


Note the even illumination the Secret here is standard LiITECoNn- reduce maintenance to a minimum, 

ease of seeing — designed to keep TROL fixtures No. 5828 and No. 5838, For light, looks, and low cost onyour 

keen eyes and wits alert through tedi- _ slightly modified to arrange in rectan- _ next lighting installation — makeyours 

ous hours of lega! battle gies. Better to look at, better to look = standard fixtures by Lireconrrot 
Now, count the shadows ! That's right. 

Not even one. Light but not bright, 

every point in this room offers maxi- 


mum visibility — without harsh con- ILITIs CON TIROMIL Sirtures 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 
ACCREDITEO WHOLESALERS 


CESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUG?) 
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Labor costs cut more than 50% 


ON CONTINUOUS RUNS OF 
EW oe GARCY LIGHTING INSTALLED 
with new Saeed-Lire system 


PATENT PENDING 





WITH Speed-Line 
FIXTURES ARE 
PRE-ASSEMBLED 
AND- PRE-WIRED 
AT FLOOR LEVEL 


no separate external 
mounting channel 
needed No extra mounting channels are used with Gorcy Speed-line . saves cost 
cece and bulk. Garcy “joiners” connect super-reinforced Garcy Fixtures into rigid, 
easily-handled units straight as a die 


WITH Seed-Line 


ENTIRE RUN IS 


RAISED TO CEILING a 
AS A SINGLE UNIT ; 


~~ | 
oo 


. and uses 


fewer stem hangers No straining at top of ladders. Simply hook Garcy Stem Hangers into 
hickeys and then connect house wiring 
Here's another great saving! Fewer hangers are needed improves 
oppecrance, saves cost of hangers and instolling extra hickeys 


cI 


What a boon to contractors! The savings in labor cost 

enable you to quote a lower total price and still furnish 

the highest quality commercial fixture made, the Garcy 

VISUALIER. Speed-/ine installation techniques were sp« 

WITH Saeed-Line cially developed to take full advantage of the Garcy 
- VISUALIER'S unique design features. Separate, lightweight 

YOU CAN DELIVER wireways are easiest to handle. The separate, one-piece 
shielding bodies may be left in cartons, safe from dust and 


damage, until the job is ready to lamp and light 


PREMIUM LIGHTING Be the first in your area to offer this contract-winning 


advance. For budget jobs Speed-/ine is also available with 


AT THE COST OF Garcy's Gar-See-Lite fixtures 


Send today for Bulletin 551-L. 


STANDARD beth GARGY Quality by Design 


GARDEN CITY PLATING & MFG. CO., 1760 N. Ashland Ave., Chicago 272, Ill. 
In Canada: Garcy Co. of Canada, itd., 191 Niagara St., Toronto 
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. . » another advance in mercury lighting from G. E. 


Now 54% more light from 
G-E 400-watt mercury lamp 


New General Electric 
H400-RC] gives top 
color balance, too 


In another mercury lighting first, General Electric has 
raised the light output of the H400-RC1 mercury lamp 
from 12,300 to 19,000 lumens! This 54% increase in 
efficiency results from using a special fluorescent phos- 
phor as a reflector as well as to improve color balance. 
Its color characteristics are best of any mercury lamp for 
general lighting. Color rendition approximates a mix- 


ture of “4 filament light and % mercury light. 


lhe new G-E H400-RC1 mercury lamp has a life rating 
of 6000 hours at 5 or more hours per start. It operates 
on the same equipment as all other 400-watt mercury 


lamps and is interchangeable in most reflectors. 


With its controlled beam, good color, easy mainte- 
nance, and high light output, it is first choice for most 
mercury lighting applications. 

For more information on how this new mercury lamp 
can fit your operation, call your G-E Lamp supplier, or 
write General Electric Company, Lamp Division, Dept. 
166-1E-4, Nela Park, Cleveland 12, Ohio. 





. COMPARE NEW G-E RCI WITH OTHER 400-WATT MERCURY TYPES 
NEW RCI VS H400-E1 NEW RCI VS H400-J1 NEW RCI VS H400-Al 





@ Light on the work 9 @ Delivers 10-20% more ; @ 45% more light on A 


equal or greater in light on the work in the work in most 
most equipment most equipment \ equipment 


@ Has somewhat better @ Has good color 


— Adds color balanc ec 
color balance balance 


\ j : 
@ Less maintenance ®@ Lower cost of light @ Lower cost of light 
I 























Progress /s Our Most /mportant Product 


GENERAL GQ ELECTRIC 
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(Continued from page 30A 


Photoelectric Portable Photemeters — 
Revision of 1937 Report 

G. A. Herton, Chairman, Westinghouse Elec 
tric Corp., 1216 W. 58th St., Cleveland, Ohio 


Phetemetric Testing of Flueresecent 
Street Lighting Luminaires 
J. 8. Franklin, Chairman, Genera! Electric 
Co., 920 Western Ave... West Lynn, Mass 
J. E. Bock G. A. Horton 
T. H. Leister 


Unified Test Report Form — Revision of 
Elden H. Witte, Chairman, Benjamin Electric 
Mfg. Co., Des Plaines, Il. 
J. A. Lesh J. H. MeOulloch 

R. P. Teele 


OFFICIAL REPRESENTATIVES 
TO OTHER ORGANIZATIONS 


AMERICAN STANDARDS ASSOCIATION 
SECTIONAL COMMITTEES 

(Cc. L. Crouch, Technical Director, alternate 
representative to all.) 


Building Exits Code, A® 
B. F. Greene 


American Standard Practice for 
Industrial Lighting, All 
(to be appointed) 


American Standard Practice for 
Scheel Lighting, A2S 
John Cheriton 


Buliding Code Requirements for Light and 
Ventilation, ASS 
B. F. Greene 


National Electrical Code, Cl 
G. FE. Shoemaker, Panel 2, 3 and 10 


Definitions of Electrical Terms, C42 
Harris Reinhardt 


Dimensional and Operational Standardization ef 
Electric Lemps and Auxiliaries for Gaseous 
Discharge Lamps, C78 

Thomas 8. Kelly 


Inepeetion Requirements for 
Meter Vehicles, D7.1 
R. P. Teele 


Standard fer Metion Pictures, PH22,; 
Sectional Committees PH2, 
Photographic Sensitemetry 

R. E. Farnham 


Office Standards, X2 

Subcommittee 1—<()flice Equipment (furnitere) 
Sabcommittee 2—Office Papers 

Sabcommitice 5—Business Machines 

R. L.. Oetting 

George J. Taylor, Alternate 


Letter Symbols and Abbrevistions fer Science 
and Engineering, Y1IO 
Harris Reinhardt 


Drawing and Drafting Reom Practice, Y14 
Harris Reinhardt 


Graphical Symbols and Abbreviations for 
Use on Drawings, YS2 
Harris Reinhardt 


Preferred Numbers, 717 
J. R. Jones 


Standardization in the Field of 
Phetegraphy, 738 
R. BE. Farnham 


Safety Coler Code, 755 
W. H. Kahler 


Celers fer ltndustrial Apperetus 
Equipment, 755 
(to be appointed) 
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Standardizetion of Optics, 756 NATIONAL LIGHTING BUREAU 
Harris Reinhardt J. B. Browder J. 8. Schuchert 


C. ©. Bhotwell 
AMERICAN ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE, NATIONAL OFFICE MANAGEMENT 
GOVERNING BOARD ASSOCIATION — Committee on Physical 
8. K. Guth and Physielegical FPectors 


. . R. L. Ocetting 
ARMED SERVICES N.B.C. VISION COMMITTER 


C. L. Crouch NATIONAL RESEARCH COUNCIL 


Division eof Engineering & Industrial Research 


INDUSTRY COMMITTEE IN CONNECTION 
WITH THE REVISION OF “HANDBOOK 
OF INTERIOR WIRING DESIGN™ 


A. C. Bredahl G. EB. Shoemaker A. F. Wakefield 


H. L. Logan 


National Academy eof Sciences 


Pablication of New Handbook on Wiring for 
Small Commercial Occupancies 


David P. Wood 


Highway Research Board 
Howard F. ligner 


» ’ ; ~ j 
Revision of Present Farm Handbook pe ean 4 BIGHWAY AFETY 


0. C. Lange Engineering Committee 

INSTITUTE OF TRAFFIC ENGINEERS, JoInT ©: Hi. Rex 

COMMITTEE ON HIGHWAY LIGHTING F. D. Wyatt, Alternate 

H. F. ligner Committee on Organteed Public Suppert 


INTER-SOCIETY COLOR COUNCIL D. M. Jones 


Norman Macbeth, Chairman SOCIETY OF MOTION PICTURE AND 
R. C. Allison Dean Farnsworth TELEVISION ENGINERRS 
L.. H. Brows Walter Granville H. A. Klieg! 
FE. W. Commery WF. Little 
Cc. L. Cottrell HW. L. Logan U. 8. NATIONAL COMMITTEE OF THE 

J. A. Meacham INTERNATIONAL COMMISSION 

. ‘ ON ILLUMINATION 
LICHT’S DIAMOND JUBILEE . B Beshecs H. H. Magdsick 
8. G. Hibben A. A. Brainerd A. H. Manwaring 
NATIONAL COMMITTEE ON UNIFORM > = ying - a med 
TRAFFIC LAWS AND ORDINANCES M. N. Waterman 
R. N. Falge 
U. & NATIONAL COMMITTER OF THE 

Subcommittee on Vehicle Lighting INTERNATIONAL ELECTRO TECHNICAL 
R. P. Teele COMMISSION 
V.J. Roper, Alternate Walter C. Wagner 








invites you in 55 


September 12-16, 1955 
1.E.S. National Technical Conference 


Hotel Statler, Cleveland, Ohio 
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Ww 71 
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Regional Vice Presidents 
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Detroit Edison | 2000 Becond Ave, De 
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Flect ( 


Denver 2. Cole 


Central 
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Region B Buck I! 
(hemera W asec Street 
Region jJameae OR CHAMBERS 


Electric Mig. Oc Des 
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Biam FE. Piow 
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G.enw E. Pare 
14 Jobnaton Bidg 


Reyiton 


General 
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on Daw M. Fiwon 

s Rerkeley, Calif 
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Section and Chapter Officers 
1954-1955 


Alabama Chapter 


(im 


Southern Region 


Chairman I M nerie ‘ sbama 
Power 
Hhir 


Se 
nghan 


Alamo Chapter — Southwestern Region 


Chairman 4 yi 


Adrian DD nf Texas 
Secretar x, 3 E 
St 


Josephine 


S4A 


Vational and Local Officers 


Arizona Section — Inter-Mountain Region 


Ohairman Ray JONAS Electrix 
14e F Washington 


Newbery 


Secretary GORING 1748 W 
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Evwtw L. Morven, BR. D. #2, 
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W. 10th St.. Oklahoma City 
Chicago Section — Midwestern Region 


LARSON Common wealth 
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Connecticut Section — Northeastern Region 


Mita, 19 Maynard Ave 
nue Waterbury Conn 
Secretary Rk. D,. Bapooox 
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Secretary 
ay 4 sr 
Maryland Section — East Central Region 


General 


Bidg., 


W ALTER, 
Court Square 


Chairman Georee F 
Flectr Ce 140 
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NOW ..at the turn ofa 
dial...a whole new 
dimension in all-purpose 
lighting! ANY LEVEL 

OF LIGHT FROM DARK 


TO FULL-BRIGHT 





LUX TROL 


! yhting. New KTR } f 
light that glides from dark to bright, bright to dark, at 


lissht control 


the turn of a dial 


THe SUPERIOR ELECTRIC company 


5045 Demers Avenue, Bristol, Conn 


Please send me full design data on new LUXTROL 
Light Control 


No complex wir- 
ing required; 


NAME 


STREET 


cent 


Arrange a LUXTROL demonstration. 


coor eee 
ee | 


= 
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Loie ParaamiAaa, * 
Mexico 
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Rovan M. Cowmmapy, 140 Our 
tie St.. Rechester, N. Y 
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St. Louis Section — Midwestern Region 
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Cumberland Circle Tenn 

Toronto Section — Canadian Region 
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THE NEW SPECTRA 


BRIGHTNESS SPOT METER 


Now directly measures Footcandles and Color Temperature 
telescopically from remote locations 














New STANDARD MODEL 

Write for illustrated brochure giving complete 
WITH SHOULDER PACK BATTERY CASE details of these special features, specifications of 
SPECTRA BRIGHTNESS SPOT METER, 


and various attachments for spe« ial purposes 




















External COLOR TEMPERATURE 
Direct Reading Meter 











Special Features: 






e Direct Reading in Footlamberts e Small Angle 






e Extreme Range of Sensitivity from 0.1 to 
1,000,000 ft-L 








in SIX ranges 










Locking Microammeter reading retained until 






button depressed 


e Self-Contained requires no external power or 






wiring. External, optional 












° Completely Portable small size and light weight 
e Accuracy better than 5% over entire sensitivity 
range A special external meter which plugs directly into the 
e Dependability battery replacement only external meter jack makes the SPECTRA Brightness 
maintenance Spot Meter a direct reading Color Temperature Meter, 
e Focusing from 5 to «. Supplementary lenses The color temperature of individual light sources can 
available for shorter distances be read without being affected by other lights in the 






area 






New Ultra-sensitive MODEL 






The external size and appearance of the Ultra-Sensi 

tive SPECTRA Brightness Spot Meter is the same as PHOTO RESEARCH CORP 
the Standard Model. However, its sensitivity is a 

thousand times greater and operates from a special 

power supply. Features of this instrument are the 127 W ALAMEDA AVE 
same as above except for the high sensitivity which . ; 
permits measurement of extremely low brightness 


levels—as low as 1/10.000 footlamberts (0.0001 ft-L We B U R B A N K ; C A L | iJ . 
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You can buy fluorescent lighting 2 ways: 1. Initial Low Cost — or 
2. Long-Term Economy. 

Fixtures that carry the Fleur-O-Lier label usually aren't found in the 
Initial Low Cost group. But the quality built into every Fleur-O-Lier 
fixture assures you of maximum Long Term Economy. 

You'll get better, more satisfactory, and more economical fluorescent 
lighting with Fleur-O-Lier luminaires because: 


1. Mechanical and electrical construction meet rigid specifications. 
2. Only Certified CBM Ballasts are used. 
3. Only Certified Starters are used. 


4. Complete photometric test data, including distribution curves and 
coefficients of utilization are provided to tell you in advance the 
lighting results you'll get. 

5. Electrical Testing Laboratories, Inc., test, check and certify that 
fixtures conform to all the above before they can carry the Fleur- 
QO-Lier label. 


For assured fluorescent satisfaction and economy. . . 


ape FIEUR-O-LIER 


f P at, Ke 
VOUT t ir tu 


Make Ceflall 
KE 


om 
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THERE’S SOMETHING 


Y Control and Use of Specular Reflections 

¥ Cost and Comfort of Industrial Lighting 

v Daylighting 

V Discomfort Glare 

V Electroluminescence 

V Fluorescent Lighting in Cold Storage Areas 
Y Lighting Design Calculations 

V Mercury Lamps 

¥ Night Visibility of Roadway Obstacles 

V Phosphor Characteristics 

Y Quartz Infrared Lamps 

v Roadway Lighting 

Y Signboard Lighting 

v Street Lighting Fixtures 

V Summary of Street Lighting and Shadetree Conference 
J Temperature Effects on Fluorescent Lamps 
oY Visibility of Office Tasks 


Tews cal ae apa onyoe! 


. : CLEVELAND 
Features of This Year's 
Technical Program STATLER HOTEL 
More parallel sessions on lighting / SEPTEMBER 12-16 


applications. 


Fewer papers per session to permit greater 


discussion of particular papers. % make your plans now 


Invited session on lighting 
and architecture. 


APRIL 1955 





<i> 
Only - Luve.-tile 


(Who ‘be Low asiiiieied “oe area 


Another striking example of how LUVE-TILE provides the utmost in illuminated ceilings is shown in these photos of the Industrial Na- 
tional Bank of Detroit, Michigan 


LUVE-TILE is easy to maintain—dirt collection is much less rapid than with other types. . . and it will not hold insects and other smal 
matter, Because LUVE-TILE is hinged, servicing of fixtures is easy. LUVE-TILE is also rigid to handle, light in weight and easy te 
remove and wash 
LUVE-TILE may be assembled to suit any room and custom-made work is never necessary. No unsightly horizontal bars or rosettes are 
weed for support. Since LUVE-TILE comes in 4 shades unlimited colour combinations are possible. 
Sprinklers and air ducts are concealed and wiring and other work may 
be simply surface mounted. Also lew cost acoustic material may be 
sprayed on the cavity above the tile for sound proofing. LUVE-TILE 
is practical and economical to use in any aree, right down to « few 
square feet. It is also widely used in display for special effects. 


These Firms Were Concerned with the Industriel National Bank Building 


Architect and Engineer Louis C. Redstone 
10811 Puritan, Detroit 


Contractor Turner Engineering Company 
470 Brainard, Detroit 
Wholesaler Michigan Chandelier, Company 


Write jor free LUVE-.TILE Catalogues sections Vos. 8 and 8A 


J. A. WILSON LIGHTING & DISPLAY INC. 


PEF L 
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G.E. gives you 50% more ballast life by designing 10% cooler than industry standards 


° 


OF LIFE 
= 150 








AVERAGE BALLAST LIFE 
WITH G.E. DESIGN STANDARD 








AVERAGE BALLAST LIFE 
WITH DESIGN TO 
INDUSTRY STANDARDS 











65° 70° 
oe ee ee 2 ee 


BECAUSE G-E BALLASTS ARE engineered to operate 10% cooler than installation. With this chart, Flora shows you the extra bollast life 
industry standards, they offer 50% longer life in your fluorescent you get when you specify General Electric's cooler operating ballasts. 


Flora* shows you why ... 


General Electric Ballasts Last 50% Longer, 


Help You Save Lighting Dollars 


ler! sure get the best specify General 


Every G-E ballast is designed t per 


ate 10% cooler than industr stand Electric longer-life ballasts 


ards; the chart above shows that this } ise snusually — ss 
means 50% longer ballast life! T tied te ny My Hs A G-E ballast tag or sticker on your 
, f ire is proof that it’s equipped with 

this means longer life for your flu added ball . equippe ! 
superior ballast: G-E ballasts in your 


rescent installations and a real sav ng 
ean better, more efficient 


in lighting dollars _ Z 
By carefully filling each ballast with —_ Toes TWN Cs Serany om iT more economical 


operation 

information on G-E ballasts, 
write Section 401-10, General Electri 
ompany, Schenectady 5, New York 


a special heat-conducting compour 
and by using larger wire size in the coil 


windings than would be _ required Next time you specify equipmer f ( 


simply to meet industry standards, G.E a fluorescent lighting installation, mak« * Miss Fluorescent Bollast, GE's Ballast Mascot 


Copyright 19 eneral Electric Compeny 


Five more reasons why 
GENERAL ELECTRIC IS YOUR BEST BALLAST VALUE 
@ EXCLUSIVE SOUND RATING SYSTEM 
SUPERIOR QUALITY CONTROL 
PRECISE LAMP-MATCHED DESIGN 
PROVED PRODUCT LEADERSHIP 
COMPLETE CUSTOMER SERVICES 


Gt 


Progress /s Our Most /mportant Product 


G-E BALLASTS ARE constantly spot-checked 
for normal or ahnormal temperature rise in 
this special lab. Close contro! of temperature 


rise helps assure 50%, longer G-E ballast life. 

















400W MERCURY VAPOR LAMP LIFE TEST INSTALLATION: This photograph, mounted in a pendant-type, high-bay installation. Ryerson indus 


» steel service shop of Joseph T. Ryerson & Son In trial engineers checked this installation continuously to record 
increased lamp life arising from constant wattage ballast regulation 


taker iv 
show ola Constant Wattage Mercury Vapor Lamp Transformers 


Mercury Vapor Lamp Life Increased 50% 


with Sola Constant Wattage Transformers 
in Ryerson Test Installation 


Getting the most mercury vapor I. Constant light output within +2% 


lighting for your dollar demands con regardless of line voltage variations 
ideration of factors other than lamp as great as 25% 
and transformer cost. Quality of illumi 2. Lamps stay lit, even when line volt- 


nation, long lamp life, and system age drops as much as 40v (on 110v 


reliability are essential for maximum line 

efficiency and economy in mercury Positive starting 

vapor lighting systems Elimination of primary taps 
The pilot Sola-ballasted, mercury Negligible starting current surge 
vapor lighting installation of Joseph T Protection on both open and short 
Ryerson & Son Inc shows the following cwrcuul 
rivantages of regulated mercury vapor 7. Extended lamp life 

lamp operation: Increased lamp life 8. More ballasts can be installed on 


the eae h cirrcuul 





constant lumen output (often in 


face of line voltage variations as great ’ + premit ” rm > units : 
g 0 gre These premium performance units are COMPUTING LAMP LIFE: Here a Ryerson 
a ) reliability, and reduced sys also available in a sealed housing for industrial engineer reads a service 
hour register used to establish lamp 
following eight features can be your ndustrial applicat TI a Ge cive Ste. Lamp 
PY ~ ; 4 ~ ~~ z : 7 7 d ° { 

~ whe er — sy are par life is rated at 6,000 hours. At the 
when your mercury vapor lamps ticularly suitable for gasoline stations, onclusion of the test 10,000 hours 
operate from Sola Constant Wattage plant protection, store fronts and 90% of the Sola-ballasted lamps 
were still operating. This is a lamp 

Mercury Vapor Lamp Transformers parking lots te eotension of Ot 


tem maintenance costs. Specifically, the outdoor, weatherproof, commercial or 


¢ Bulletin 3D-MV.211 for Jjoor Apr ation data 
etin 30.MV.208 f 


S O LA Mhacury Vapor Lam ae A eae 


Outdoor Indoor 


~ Outd tr Application date 


| Sei tte seas 


curve 1s: 18396 Qe pe Faye . KANSAS CITY 2, MO.. 406 W. 34th St., Jefferson 




















your ceiling planning comes fo life 
_ with the new troffers 


| bySmithenaft 


From drawing board to reality is now a simple 
transition in the creation of architecturally 
beautiful ceilings with recessed lighting. 

The new Smithcraft Troffer presents a clean, 
trim, uncluttered appearance because for the 
first time in troffer lighting there are no visible 
cotches, latches, bolts or screws. Perfectly 
straight, trim, in-line rows free from light leaks or 
blemishes are formed with new Smithcraft 
Troffers which are architecturally precise modules 
for exactly 12" openings. Adaptability to 
today's ceiling constructions is virtually universal 
(a single simple clip adapts the Smithcraft Troffer 
to most ceiling conditions and simple provisions 
are made for all others.) A new flexibility of 
design is provided through the widest possible 
choice of shielding media, pattern lighting 
methods and accenting troffer boxes 


as 














er ome, 


Door frame con- 
taining: glass. 
. es we, 








Y open 

This mounting bracket with simple clip attachments or closes by 

adapts the Smithcraft Troffer to a great majority _— 
. upwards, 


of the ceilings in use today. 


The new Smithcraft troffer-in-plaster frame method 
assures perfectly square plastered openings and is 


are removed 
tools or 


2 loose parts. 


unbelievably simple to install. 


Write today for the new Smithcraft 
Trofter Book illustrating and describ 
ing the new Smitheraft Troffers in 
detail. 





“BUY LIGHTING” — NOT FIXTURES — INVEST is] AMERICA’S FINEST FLUORE 





CUVELAND 18: 1600 Cult Ave, POmped 1405 © RANEAE CW 2 Ms OE wee. = 


ae 






It’s easter to sell 
when it’s easter to see! 


Every store owner knows that his cash register gets more 
day-to-day action when he uses light as an effective selling 
“tool 

The big question is: “What is effective lighting?” 

Day-Brite has the answer. Here you will find a group of 
store-lighting experts whose many years of specialized ex- 


perience are available to you 


These men know store lighting. That's their business. “ ECHO EDL 
“selling-through-seeing” §& DAY-BRITE 


/ Ghd fir Ste 


Their service starts with your 


problems — carries all the way through to the final installa- 





tion that leads to easier selling through easier seeing. 


If you have any doubt or question about your store lighting 
call a Day-Brite store-lighting representative. There's one 
near you. He's ready at all times to advise you on the most 


effective—and economical—way to light your store for sales! 


Section of The Fashion Shop, Northland Center, Detroit, 
Michigan — using Day-Brite Troffers, Duo-Frames and call your Da y-Brite 


balanced light strips . . . Architect: Sidney Bernstein, Detroit. ° 
Contractor: Jack Levitsky & Son, Detroit. representative 


Day-Brite Lighting, Inc., 5432 Bulwer Ave., St. Louis 7, Missouri. 


MATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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Main control room, Receiving 
Station G, Department of Woter 
and Power of the City of Los 
Angeles. White translucent 
diffusers are fire-retardant 
PLEXIGLAS 5009. Panels measure 
2° by 4, are dimple-patterned 


Where the task is exacting —— 
use PLEXIGLAS diffusers 


diffusion 


lighting of the 
tasks 


instru 


This control room requires 


highest quality, because the seeing 


involved in the constant reading of 
ments and keeping of records are complex 


and exacting 


Diffusing panels of PLexictas® acrylic plastic 
are an important part of the carefully engi 
neered lighting system that produces the 
desired results. Light is spread evenly across 


[he illumi- 


and 


the entire surface of each diffuser 
nation level is high; surface brightness 
brightness ratios throughout the room, are 


low. There is a notable absence of shadows 


and reflected glare 


Plasties, Lid., 130 


Ontario 


Canadian distributor: Crystal Gla 


Queen's Quay at Jarms Street, J oronto Canada 


In addition to it superiority in the 


and transmission of light, PLEXIGLAs is rigid, 


} 


strong and durable. It has exceptional free 


dom from discoloration on long exposure to 


fluorescent lamps Lighting system imcorpo 


rating PLEXIGLAS retain their efficiency and 


new appearance tor many year 


We will be glad to send you details about the 


installation shown above 


CHEMICALS 








ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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ANOTHER ELECTRO SILV-A-KING ACHIEVEMENT! 


BETTER 


LIGHTING 


SEeTTer AY THE CEILING LEVEL 


Skylume delivers an optimum 75% 

uplight to minimize typical high contrast 
areas on the ceiling. The overall ceiling 
lighting achieved by this semi-indirect fixture 
adds to the attractiveness and comfort 

of the entire installation 


BETTER AY THE FIXTURE LEVEL 


Skylume is designed for pendant mounting 
and offers an exclusive one-piece, 
exceptionally shallow, wrap-around 

styrene basket. This trim, neat, smooth-line 
Styling is extremely pleasing to the eye 

and gives a distinctive appearance 

to any interior 


SETTER AT THE WORKING LEVEL 
Skylume provides 75% Uplight and 25% 
Downlight to achieve an unusually low 
brightness contrast ratio. Even with higher 
lighting levels, this properly diffused 
illumination eliminates glare so as to provide 
exceptionally comfortable lighting 


(Y/LUME 


Semi-indirect lighting 


SK YLUME 16 AVAILABLE IN; 
Rapid Start and Slimline 

(Standard also available) 2 ft.-4 ft 
8 ft.2 lamp, 3 lamp, 4 lamp 


@ Styrene with 15% 

transmission factor is standard 
Plexiglass also available as well as 
enclosures with higher transmission 
factors for surface mounting. All open 


ONE-PIECE WRAP-AROUND Styrene Basket 


from either side for easier maintenance 


@ All models have continuous wireways for 


interconnected units 


@ “Lite-Gard” Fuse which isolates individual 


fixtures against thermal and electrical 
overload available with all models 

Write for the name of the Electro Silv-A-King 
district manager near you and 

new Specification Data Catalog 


uz. Electro Silv-A-King Corporation 


* 1535 South Pauline Street, Chicago 6, Illinois 


Spruce & Water Sts., Reading, Pennsyivania 


DESIGNERS AND MANUFACTURERS OF THE FINEST IN LIGHTING 
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Continued from page 1#A 


made known the appointment of Bobert 
B. Nieman as Cinicinnati, Ohio, district 


sales representative 


Dr. Richard Feinberg, 


Northern Illinois College of Optometry 


President, 


has been selected for membership on two 
committees of the Chicago Association of 
Commerce and Industry: to serve on the 
Committee on Educational Institutions 


and the Committee on Civie Affairs 


Klieg] Bros., New York, N. Y. an 
nounces the appointment to its staff of 
Joel EB. Rubin as design associate spe 
cializing in educational theater problema. 
Mr. Rubin is a co-author of the text 
book Theatrical Lighting Practice 


Sheppard Cohen has joined the engi 
neering staff of Starring & Co., Bridge 
port, Conn. Mr. Cohen was formerly with 
the Ballast Department of General Elee 
trie Co., in Danville, DL, and Fort 
Wayne, Ind 

Starring & Co., also announced the 
appointment of Murray Rosenblum & 
Co., as their mid-west sales representa 
tives. Mr. Rosenblum will be assisted 
by William M. Brown, acting as general 


sales manager. 


Deaths 

Sections and Chapters of 1.E.8. report 
with sorrow the deaths of the following 
members: 

W. D. Gorman, West Hartford, Conn., 
Connecticut Section 

Leslie W. Slade, Electrical Engineer, 
Edward L 


Ariz., Arizona Section 


Varney Associates, Phoenix, 





BOOKS AND PAMPHLETS 











Rooks whose reviews are marked * are 
available for tnapection at IRS Head 


quar te ré, Technical De par tment 


*Theatrical Lighting Practice, by 
Joel E. Rubin and Leland H. Watson, 
published by Theatre Arts Books, New 
York, N. Y. 142 pages, indexed. $3.75 

This book is intended to present mate 
rrial supplementing information on thea 
ter lighting in basic texts, as a handbook 
of advanced lighting practices and pro 
duction criteria. Types of theater light 
ing covered include that for proscenium 
style for drama and musicals, ballet and 
modern dance and the opera stage; arena 
production for musicals, legitimate drama 
and ice shows; amphitheaters and aqua 
theaters; puppetry; and television. Plans 


and light plots are given with discussion 


ILLUMINATING ENGINEERING 





and techniques 


1 LUMATROL 


ghting 
luding 


and 


graduate work ut the Yale 
Department of Drama. Mr 
present wi Klieg! Brothers; 


ghting director 


Abstracts of the Literature on Semi 
conducting and Luminescent Materials 
and Their Applications iblisl 
John W 


was com pile« 


Memorial Inat 





ind phosphoru 


Individual sectio 


nescence nd phe 


RATES FIRST ON ALL TWELVE SPECIFICATIONS 
O) i O20e) Thiet ilemeltiielele) Malc) imate) hi ie) 5.) 


Lumatrol is the finest fully automatic lighting 
control available today. It’s compact. It’s 
easy to install on any Luminaire, pole or cross-arm. 
it features exclusive omni-directional sensitivity 
for accurate, dependable operation under all 
conditions of use. It’s fail safe. It’s low cost. 


Before you specify and install street, highway 
or other outdoor lighting control . 
get all the facts on Lumatrol. 


St 


Mattes ies WRITE TODAY FOR TECHNICAL BULLETIN 


Lighting Terminology for TV Studio CC oft 
Lighting. |! shed y the So t f rs ; 
otion Picture and Televis ngineers Se a Ted 1 


INCORPORATED 
TY PAR * NEW Yorr« 


Mork ® 
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1035 Firestone Bivd., Memphis, Tenn. 
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The unbearable Bulbear has a ravenous appetite 
for expensive “‘juice’’. He lurks around plants 
that are careless about lamp maintenance* and he 

takes a healthy bite out of working 
efficiency unless you are careful to keep amply 


supplied with high quality, long-lasting 








The Champion Maintenance Manual is full 
of simple, sensible suggestions on how to 
make the most of your lighting and lamps 
May we mail you a copy? 


CHAMPION LAMP WORKS 


306 Lynnway, Lynn, Massachusetts 
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KESCO 


Non-ferrous 
SHALLOW DEPTH 


Underwriters 


A: ag ae ho 
ner e tight" it counts ef 
Ne = 


; © 4%” Depth 
KES( O recessed can e 10%" ~ soil 
opy fixtures are ideal for © 7/32” Wall Thickness 
installation in poured @ Cast Aluminum Box 


concrete exterior can @ Separately Detachable 
; hore saed Two-Piece Satin Finish 
opies, where ruggec Cnet Aieesieen os 
construction, shallow Bronze Frame 
depth, and durable finish @ Drop Hinge Assembly the finest in fluorescent 


‘ . : . for Easy Bulb Replace- 
and materials are re cin A 7h for every commercial, 


a © Approved fer One 150 industrial and institutional 


Watt Incandescent Lamp 


@ Flat or Drop-lens Type application eee 





Available 


ur Free Copy Today 


Manufacturers Representatives WRITE FOR DESCRIPTIVE CATALOGS 


4 lemsted mumber of territories ave still open. We imvite your imaquery 


MITCHELL manufacturing co. 
K-£ SALES CORPORATION 2525 N. Clybourn Ave., Chicago 14, Minos 
P.O. Box 2228 Gardner Station 


St. Louis 9, Mo In Canada: Mitchell Mfg. Co., Ud., 19 Waterman Ave., Toronto 
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DIFFUSED, GLARELESS LIGHT THROUGH 
CORRUGATED PLASTIC THAT ROLLS BACK 














your dollar 


volume! 


make one job of lighting, 
sound control and air conditioning with 


Turn one job into a three-way profit 
package . . . increase volume with 
ACUSTI-LUMINUS CEILINGS! This 
allover ceiling of g/areless, shadow- 
less light also provides sound control 
and a ceiling-wide space for air con- 
ditioning and heating. These three 
essential elements for modern in- 
teriors are combined at a cost that's 
lower than conventional illumination 
and sound control alone. ACUSTI- 
LUMINUS CEILINGS are made from 
unbreakable, corrugated LUMI- 
PLASTIC and labeled by UL for in- 
stallation under sprinkler systems. 
Simplified, profitable yearly mainte- 
nance ...eliminates emergency calls. 


Acusti-Luminus Ceilings! 


Stow the functional beauty 
of an ACUSTI-LUMINUS 
CEILING to your clients 

for FREE sstrated 
Alet and 
a fallati 
over F500 . 
AMA J 


~ 


Luminous Cellings, inc. 
Dept. 2500 W. North Ave 
Chicago 47, tll 


ACUSTI-LUMINUS CEILING 
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City 4 State 
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Local Representatives 


Continued from page 40A 


El Paso, Texas J. H, Glavy, General Electrix 


Co 

Fl Reno, Okla J. D. Hampton, Oklahoma 
Gas & Electric Co 

Ft. Smith, Ark Robert H. Bruce, 816 Car 
nall 


Lubbock, Texas Lee Collins, General Electric 
Supply Co 

Marshall, Texas. M. Mack, Southwestern 
Gas & Electric C« 


Norman Okla Willia (asor Ir 1715 
Oklahoma Ave 
Oklahoma City, Okla Paul R. Sheline, Okla 


homa Gas & Electric Co 

Port Arthur, Texas—-Richard A. Landry, Jr 
Galf States Utilities C« 

Shreveport, La R. K. Lothrop, Southwestern 
Gas & Electric Co 

Texarkana, Ark M. H. Perkins, Southwest 
ern Gas & Electric Co 

Tulea, Okla = % Wier, 1907 Weat 4let St 

Waco, Texas Fimer f Hyder Texas Power 
& Light Ce 





Employment Opportunities 





MANUFACTURER'S AGENT WANTED 


Due to death of agent we need top flight maau 


facturer’s agent for Texas Active accounts 
now | ne one f the leading nes of fluores 
ent and slimline fixtures in America. In addi 
on to Texas, other territories open are Okla 
homa, Colorado, Louisiana, Tennesse: Address 
Box 234, Publ ations ()ffice, Iuminating En 
cineering Society iano OB rdwa New York 


WANTED SALES LIGHTING 
ENGINEER 


tion for experienced man 


Outstanding proj 

thoroughly acquainted New York ‘ 

. itectural, engineering and elect al trade 
] te represent ong established expand 

ir manufacturer of lighting equipment having 

neandescent and are sources 

Top salar commission, and eligibility for pen 

on to worthy applicant. Will turn over active 

* ints to supplement earnings 

Send complete resume Replies confidential 

Address Hox 2 Publicat s Office, Illun 

ating Fngineering Seciet 16 Broadway 

New York 2 NY 


LIGHTING ENGINEER—SALESMAN 


Here is an opportunity for the right man to 
ome to Florida t | lighting fixtures. Muat 
he available for travel and experienced in the 
con plete lighting field State experience, quali 
fications and references Address tox = 25e 
Publications Off Illuminating Engineering 


Society 1840 Broadway New York @ N.Y 


SALES REPRESENTATIVES WANTED 





Experienced lighting sales epresentatives 
wanted by long established New York manu 
facturer of Commercial, Industrial Institu 
tional and Custom liehting fixtures. Must have 
Architect Engineer Jobber following. Some East 
rr S thern. Midwestern. Southwestern and 
Western areas now oper Write giving details 
ma to present ines d areas covered Our 
present agents aware f his ad Address 
Box 237. Publicatior of Ituminating En 

wertng Soctety Lae Broadway, New York 

N 


MANUFACTURER'S 
REPRESENTATIVE WANTED 
Excellent oppertunity for experienced estab 
shed Lightir Sales representative with fol 
wing among Electrical Jobbers and Architects 
Territories vailable Ga Nf af Ala 

Miss, La. Texas 


Sales Manage 
STA- BRITE FLUORESCENT MFG. CO 
Miami, Florida P.O. Bex 201, Riverside Sta 
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NEW STEBER LIGHTING UNITS 
CUT INSTALLATION TIME 
AND COSTS 


MATCHED UNITS 

MAKE THE JOB EASY 
The Steber line, containing hundreds of 
lighting units and fittings, gives you a 
complete selection of durable, low cost 
matched units that simplify and speed 
every installation. Their greater adapta- 
bility assures specified lighting results 
as well as better appearance and lifelong 
satisfaction. Lighting units are fully 
wired with ample leads. 


STEBER FITTINGS 


Versatile Steberlite fittings make all jobs 
easier, more economical, cut wiring time 
and installation costs. Lifetime cast alu- 
minum units are available for single or 
clusters of up to 8 Steberlites. Each unit 
is designed to do a specific job better and 
fit perfectly with all Steber fittings and 
Steberlite units. 


STEBERLITES 

Steberlites are available now in a wide 
choice of styles to meet your specifica- 
tions exactly. No. $300 medium base and 
$350 mogul base provide universal ad- 
justment for casting light in any direc- 
tion. These units use medium or mogul 
base PAR-38 and R-40 sealed beam 
lamps. $400 accommodates PAR-56 Flood 
or Spot lamps. $500 is a chrome plated 
medium base Steberlite, using PAR-38 
and R-40 sealed beam lamps. 


STEBER FLOODLIGHTS 


Steber Floodlights are ideal for lighting 
parking lots, construction projects, ship- 
ping and receiving docks, service sta- 
tions, railroad yards, sports areas and 
wherever economical high intensity 
is required. Available for 100 to 1500 
watt lamps with or without lens. Full 
choice of styles and mounting bracket 
assemblies. 





(D 


All aluminum construction prevents 
damage covused by corrosive at 
mospheres 


cs 


ta) 








Write for complete 
Cotaleg T0S-9 con 
taining information 
ond prices on hun 
dreds of Steber 
items! 


Sold through leading wholesalers 





STEBER MANUFACTURING CO. 
Dept. 74 
/STEBER\, ee Ilinois 


STEBER-WOODHOUSE, LTD 
2348 Dundes St. West 
Toronto, Canade 








STEBER MANUFACTURING CO 
OF CALIFORNIA 
242 $. Anderson St 
Les Angeles 33, California 




























@ Pioneers in Fluorescence @ Units designed for quick, 
easy erection. Aminimum 
ef on-the-job assembly 


since ifs inception 





@ Modern, functional de- 
signs to haermenize with 





@ Patented EZ Servicer 







ony architectural motif @ Designed and completely 
menvutectured by WILEY 
@ Steck fixtures edaptable with ETL Certified Electri- 





for ali lighting leyeuts cal Components 











FOR FULL INFORMATION 
WRITE 


District Sales 
Engineers 
Available for 





ra W WILEY inc. 





Prompt Dearborn at Bridge Street 
Co-operation BUFFALO 7, N.Y 





SUNBEAM LUMINOUS SQUARES FOR LONG-TERM SAVINGS 





DOA 

















e 
ENGINEERED eghlaaver 
LIGHTING 


FOR CHURCH AND 
INSTITUTIONAL USE 
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Over 2500 up-to-date 
installations utilizing 
R40 Reflector Lamps 
coupled with louver 
bottoms for maximum 
maintained efthciency 


and low surface bright 





ness. Multiple Circuits 


for flexible control 





WRITE FOR FREE COLOR CATALOG | ON YOUR LETTERHEAD 


RAG IGG company 


1810 North Ave., Sheboygan, Wis. 








seiilia 


The “Rancho Park’ branch of the Califorma 
Federal Savings & Loan Association 
Los Angeles, is typical of many installations 
of Sunbeam's “large area,” lum 
cells. Compiement g ts ntempi rary 
archiecture, Sunbeam’s 4-foot square 
(nominal) recessed units, #HSDP380 
with transiucent white Plexiglas diffusers 
inted at a ceiling height of 16 feet 
e luminous Squares provide a very 
pleasant, low brightness seeing environ 
ment with 50 ft-c at desk level. The 
fatures mpletely enclosed keeping 
ma ntenance to a minimum. The molded 


matte finish Plexiglas retains ong 


SEABE AM cnrme commany 


777 €. 147TH PL., LOS ANGELES 21 
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48 PAGES OF LATEST 





ICIALLY-APPROVED 





M SPECIFICATIONS 





vering 46 different 





industrial lighting units 





with light distribution curves, 





efficient of utilization tables! 


1955 RLM SPECIFICATIONS BOOK 


Complimentary Copies Now Available... Get Complete Details on 





12 ADVANCEMENTS IN INDUSTRIAL LIGHTING! 


Today, specification of industrial 
lighting units bearing the RLM Label 
is more important than ever. When 
you get your copy of the new 1955 
Edition rim Specifications Book 
and read more about the twelve ad- 
vancements listed here, you will see 
why. You will read how these ad- 
vancements improve overall effi- 
ciency up to 5%; relieve brightness 
contrast two ways; reduce glare; 
reduce light losses; provide greater 
ease of maintenance and safety from 
electrical hazards; make installation 
easier and less costly; reduce the 
amount of trapped light; reduce 
lamp failures; prolong life of unit. 


In addition, you will find many help- 
ful tips on lighting equipment speci 

fications in the expanded introduc- 
tory pages. Here you will also find 
many of the “hidden benefits’’ of the 
new advancements in RLM Specifica- 
tions. If your work is at all con- 
cerned with industrial lighting 
equipment, you should not be with- 
out this valuable reference work. 


Your copy of the 1955 rim Specifi- 
‘vations Book is available without 
cost or obligation. Please address 
request on your letterhead to: 


RLM Standards Institute, Suite =2% 
326 W. Madison St., Chicago 6, III. 








4 CAPTIVELATCHING ond HOLDING OFVICE 
5 GROUNDIO BALLAST MOUNTING 

9 CHANNEL DESIGNED for SLIDING HANGERS 
10. REVISED LAMP SPACING 

1), IMPROVED LAMPHOLDERS 

12, ENTIRE UNIT WUST. PROOTED 
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ee ee 











GRATELITE is to form what verse 
is to prose: A more harmonious, inspiring 
vehicle of thought ... which creates a mood, an 


atmosphere of warmth and richness. 





At close range, its repetitive geometric pattern cppears 
as a delicate modular texture. From a distance, it suddenly fuses 


into one solid, luminous mass. Its aliveness is its trademark! 


GRATELITE—truly a creative work of art—a distinctive, functional 


design which blends with its surroundings—different from 


anything which has before been brought to life. 


GrateLite luminous-lovverall ceilings 


GrateLite louver diffuser for fixtures 





TRUSTED name in lighting since 1902 
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